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*& ROMEC FUEL PUMPS for 
starting and emergency are 
specified by Pan American 
Airways for use on their Boeing 
314 Clippers powered with Wright 
Cyclone engines. 


For finest performance and maxi- 
mum dependability, fly with ROMEC 


Manufacturers of ENGINE-DRIVEN 
PUMPS, ELECTRIC MOTOR-DRIVEN 
PUMPS, and HAND-OPERATED FUEL 

PUMPS. 
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AERONAUTICAL ENGINEERING REVIEW—DECEMBER, 1943 


TENSILE STRENGTH VS. WEIGHT 


a quick comparison of plastics 
with common structural metals 


orE and more these days engineers are 
TABLE | 


concerned with strength per pound 
rather than strength per unit area... which Tensile Sirength-Weight Ratios for Plastics 
helps to explain why plastics are being 
specified more and more these days for — 
structural applications that would once have 
gone to metals. Alloy steels 


To give you a quick picture of how plastics Laminate, Resinox phenolic resin, 
compare with structural metals on this score, 7 
. aminate, Resinox phenolic resin, 
Table I presents data on the tensile strength- glass fabric base 
weight ratio of several Monsanto plastic Aluminum 
materials typical of their class and of some 
Monel! metal 
common, stress-carrying metals; Table II 
compares the specific tensile fatigue of sev- Cast iron, high strength 
eral representative plastics and metals. Laminate, Resinox phenolic resin, 


cotton fabric base 


Duralumin 


> 


nN 


The two tables together show up plastics 
in a surprisingly favorable light. As you iene sc 
might expect, duralumin is tops for specific Lustron polystyrene, molded — 19 
tensile strength with alloy steels second - 
but third and fourth are two laminated nee ma: 
plastics, both ahead of aluminum. When it 16 
comes to tensile fatigue-weight ratios you , WE 
. Molded Resinox, impact grade 16 
find the two top materials both embody 
plastics in their composition. Bronze, annealed ie 14 

Obviously, data such as this is, at best, only Molded Resinox, electrical grade * 13 
illustrative. When you reach the point of 
actually specifying a material for a specifi 
application you will want the most complete Nitron cellulose nitrate sheet 12 
engineering data you can get on every ma- 
terial you are considering ... data which is = 
frequently hard to find on such new and 
widely varied materials as plastics. That's 
why it will pay you to remember these few TABLE I 
facts about Monsanto: Tensile Fatigue-Weight Ratios for 
Plastics and Several Metals 


Fibestos cellulose acetate sheet e 12 


1. Monsanto is one of the nation’s largest mat 


‘acturers of pl: istics; Specific tensile fatigue, 


Resinox composition, 
2. the Family of Monsanto Plastics is one of th wire reinforced 9,300 


broadest, most versatile groups of plastics offered Molded Resinox, 
by any one manufacturer; 60% cellulose fibre 


. Monsanto’s plastics research laboratories and Aluminum alloy 
technical service staff are one of the best and 
most comprehensive sources you could find of Opalon, cast phenolic resin 
engineering data on plastics. 


Axle steel 


To tap this mine of information when you 
need it, write: MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield 2, Massachusetts. *Tensile fatigue at 107 eycles/specific gravity 


Monsanto THE BROAD AND VERSATILE FAMILY OF MONSANTO PLASTICS 


(Trade names designate Monsanto's exclusive 
formulations of these basic plastic materials) 


| LUSTRON (polystyrene) . . . . OPALON (cast phenolic resin) 
: FIBESTOS (cellulose acetate) .. . NITRON (cellulose nitrate) 
‘ | SAFLEX (vinyl acetal) . . RESINOX (ph li 


s) 
c 
SERVING INDUSTRY...WHICH SERVES MANKIND 


Fibestos cellulose acetate sheet a 82 
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Vuepak Rigid Transparent Packaging Materials 


| | & 
| 
| 
| 
| 
| 
oO | 
| 
| 
| 
| 
| 6 
| 
| 
| 
| 
| 
| | 
| 
| | 
| 
| | 
| 
| 
if) 
| 
| 
| 
| 
| 
| 
| 
| i} 
| 
| 
| | 
| 
| | 
= | 
| 
4,800 
| 3,200 
| 
| 
| 
| 
44 
| 


WILL HELP CHART AMERICA’S FUTURE © 


? 


gebe i: Behind such gtaphs as this lies a story: A 


story of men and machines... of planning 
and working that never stops... of meeting 
and beating production schedules. For on 
America’s War Production depends the 
future of America—and the World. 


Nowhere is that truer than in the aircraft 
industry. Production quotas have been 
doubled and redoubled—and increased 
again. Deliveries of planes by the hundreds 
have become thousands—and many more 
thousands are needed. 


That’s why at McDonnell, we’re proud to 
present this chart. What we make and how 


tmuch—well, that’s a military secret. But it’s 
no secret that our deliveries of aircraft and 
parts for the Armed Ferces have increased 
many fold as the chart indicates—since 


December seventh—and we were working 
three shifts even then. 


At present, our entire resources—men, ma- 
terial, machines, research facilities, engi- 
neering and designing ability and experi- 
ence—all are dedicated to one primary ob- 
jective—to produce the best possible planes 
and equipment in the least possible time. 
For the future depends on the present— 
and our present job is to deliver the goods, 
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"Holes are drilled in sheets to be 
for flush type assembly. 


Countersunk holes 


NEW DATA BOOK! 
This 30-page book gives 
complete engineering 
details, application sug- 
gestions, physical test 
reports and procurement 
information. Write for 
Shakeproof Cowl Fas- 
tener Catalog AD-2 
today! 


5670 Wilshire Blvd. 2895 E. Grand Blvd. 


Telefiex Limited 
56 Bloor St., W., Toronto 


Canada Illinois Tools, Ltd. 
177 Front St., 


E., Toronto 


by ‘stud through spring unit 


pice oly turning about a quarter turn 


required). 


driver or coin. 


Shakeproof Cowl Fasteners have been engineered 
to meet every requirement for fast assembly and depend- 
able performance. The design of the fastener incorporates 
a reinforcing base as an integral part of the spring locking 
unit. This eliminates stresses and actually reinforces the 
adjacent primary structure. 


Shakeproof Cowl Fasteners are easy to install on the as- 
sembly line and easy to operate in the field. Samples are 
available for aviation engineers and production executives 
—a request on your company letterhead will bring you a 
test kit by return mail. 
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HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRPLANE INDUSTRY 


1. By building parts to manu- 
facturers Specifications. 

2. By designing parts for all 
types of planes. 

3. By re-engineering parts for 
mass production. 

4. By extending our research 


facilities to aid the solution of any 
design or construction problem. 


& 
| 
- 
1917 q 
| 
AIRSHIP evet used by che United Srates 
built \ Goodye4t in \917- Before che close 
ar consi¢ erable fleet Wa active service 
gubmarint patrol duty and proved highly effective: | 
the wa! Goodye4t continued further tO develop and improve 
airships by building and operating its OWN squadron 


AIRCRAFT 


) 
NON-Rigip AIRSHips EVER BUILT... being 
Ploduced by Goodyea, for the Navy, Many are already 
Service along Our COasts. These New Ships have far 
Sleater than their 1917 Predecessors. Carry a heavier 
bomb load 4nd can Slay aloft for days, if N€Cessary, The | 
ability £0 delive, these Patro] Ships fapidly and ip TWantity 
Tesults from Goodyeay’, long Pioneering in “€TOnautics 
fret 


Jounany SxvTtTRooper, U.S.A. 


Loox our BELow! Johnny Skytrooper is rough, tough [— 

and nasty. Striking behind enemy lines he hits hardest where 

it hurts the most. Douglas C-53 “Skytrooper” transports carry 

him swiftly on his mission of destruction; Douglas C-47 “Sky- Left to right (1) C-54 “Skymaster” (2) C-47 “Skytrain,” 
C-53 (3) A-20 ‘“‘Boston,’’ A-20 ‘‘Havoc” 

trains” and C-54 “Skymasters” follow through with his sup- (4) SBD “Deuntions,” TBD “Devastator,” A-24 “Benches” 

plies. Setting the pace for war transport production, Douglas is 


proud to provide the equipment for Johnny Skytrooper to “win oO 4 A 


with wings.” Douglas Aircraft Co. Inc., Santa Monica, Calif. 


MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, INC. 
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Moment Distribution Factors for 


Tapered Beams’ 


H. B. ALVORD?{ AND V. C. TRIMARCHIt 


Bureau of Aeronautics, Navy Department 


INTRODUCTION 


hone CONTINUOUS BEAM with tapering 
moment of inertia is frequently en- 
countered in modern aircraft structures. 
The “exact” determination of the bend- 
ing moments under uniform or uniformly 
varying loads are tedious enough with- 
out axial loads! but become prohibi- 
tively so with axial load present because 
precise formulas for tapered beams have 
not been developed.2, Common design 
practice is to use an average moment of 
inertia for each span and a sufficiently 
high margin of safety to cover the igno- 
rance factor of this process. A possible 
weight saving can therefore be realized 
if a sufficiently simple method of con- 
sidering tapering moment of inertia 
more accurately were available. For- 
tunately, information on the moment 
distribution factors for beams uni- 
formly tapering in depth does exist.* 
This paper presents a discussion and 
new replot of this information so as to 
be readily and easily applicable for the 
aeronautical engineer. 

Although most tapered beams have 
an irregular variation in moment of 
inertia, a closer approximation to the 
forms considered below rather than to a 
constant moment of inertia can usually 
be made. The carry-over, stiffness, 
and fixed-end moment coefficients as 
used in the usual Hardy Cross method 
of moment distribution analysis may 
then be quickly determined from the 
charts included. 


CHARTS FOR TAPERED Brams—No 
Axtat Loap 


For convenience, designers often as- 
sume a linear variation of moment of in- 
ertia for a tapered beam. Usually the 
true curve of moment of inertia is more 
or less concave upward like those shown 
in Fig. 1, which are for a beam of con- 
stant width and rectangular cross sec- 
tion whose depth varies linearly—i.e., 

= I, (1 + Kz2*).~ The charts presented 


* The opinions or assertions contained 
herein are the private ones of the writers, 
and are not to be construed as official or as 
reflecting the views of the Navy Depart- 
ment or the naval service at large. 

¢ Senior Engineer, Structures Section. 

Engineer, Structures Section. 
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Fie. 1. Comparison of actual moment 


of inertia for a linearly tapering rectangu- 
lar beam and a linear moment of inertia 
variation. 
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Fie. 2. Carry-over factor “r’”’ and 
stiffness factor coefficient ‘‘S’” for tapered 
beams. 
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Fic. 3. Fixed-end moment coefficient 
K for tapered beams with uniform or 
uniformly varying load. 
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Fia. 4. Fixed-end moment coefficient K 
for beam deflection ‘‘d.” 
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Fic. 5. Carry-over factor, stiffness 
coefficient and fixed-end moment coeffi- 
— for haunched beam under uniform 
oa 
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Fic. 6. Actual and average moments 
of inertia for an example of a two-spanned 
continuous beam loaded as shown in 
Table 1 


here have been computed for this type of 
inertia variation. It will be noted that 
below approximately J./J, = 3.0 the 
variation of the actual J from a straight 
line is small. 

Curves for stiffness factor, carry-over 
factor, and fixed-end moment coeffi- 
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New propeller with a Destiny 


After nearly two years of intensive devel- 
opment, Wickwire Spencer announces a 
revolutionary, fully automatic, variable 
pitch propeller. Now that it has passed 
repeated tests, and is in production, the 
news can be told. 

In the Wickwire Automatic Propeller 
the pitch adjusts itself for maximum thrust 
at all airspeeds or altitudes, for all flight 
conditions. The action is instantaneous, 


smooth. The propeller is light in weight, 


simple and dependable in construction. 
Eliminated are all electrical, hydraulic or 
mechanical equipment and circuits for 
changing the pitch. 


What this engineer 


means: It shrinks tak« 


omplishment 
ff distances re- 
quired, produces faster climb. The high- 
est airplane speed, at any throttle setting, 
is now obtainable aut itically without 
a thought. It also 


means getting the most 


the pilot’s giving it 


air-miles per 


gallon. By doing away with the need fo 
manual control, it marks a new milef 
stone in safety. : 
The immediate opportunity for th@ 
Wickwire Automatic Propeller is to heli 
win the war. With Victory, its destin} 
will be to help make the world’s peacq@ 
time flying simpler, speedier, safer & 
Propeller Division, Wickwire Spence 
Steel Company, 500 Fifth Avenue, Ne 
York City. ‘ 
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MOMENT DISTRIBUTION FACTORS FOR TAPERED BEAMS 
TABLE 1 
Moment Distribution Factors and Final Bending Moments for Example by 
Three Methods 


over, and fixed-end moments obtained 
from Figs. 2 to 5. 


22.4 Ibs. per ia CoNcLUSIONS 
21.6 Ibs. per in. | 


Span 1 


The moment distribution factor 
charts presented in this paper may be 
used directly for tapered beams without 
axial load whose moment of inertia 
variation approximates either that of 
Fig. 1 or Fig. 5. (i.e., linear taper or 
haunched). The results will generally 
be more accurate than those obtained 
by use of an average moment of inertia 
acrosseach span. Theincluded example 
shows a —1 per cent error in final bend- 
ing moment at the middle support ob- 

tained by the charts, while the average 
jai all moment of inertia method indicates a 
| 887 in. Ibs. | +7.5 per cent error when compared to 

878 in. Ibs. | the “exact” method of using the actual 


Span 2 


| 7H 

21.2in | = 
(1) “Exact” 

Carry-over factors (2) Charts 

( 


0.590—> 
0.50 
0.0243 | 0.0173| 
0.0209 | 0.0173) 
0.0185 0.0202) 
38 .4w | 91 nad 
42 .4w 96w 
37 .4w |110w 


3) Average 


(1) “Exact’”’ 
\Stiffness factors (2) Charts 
| (3) Average J 


32.8w 
31.9w 
37 .4w 


| (1) “Exact” 

| (2) Charts 

| (3) Average I 

| (1) “Exact” 
(2) Charts 
(3) Average I 


1l4w 
| 122w 
110w 


Fixed-end moments 


| . . 
|Bending moments, center hinge 
953 in. Ibs. | 


cients for distributed lateral loads and 
beam deflections are shown in Figs. 
2,3, and 4. Fig. 5 shows similar curves 
for a symmetrical beam with the depth 
and corresponding moment of inertia less 
at the center than at the ends of the bay 
(haunched beam). 


EXaAMPLE—‘‘EXact”’ AND BY CHARTS— 
No Loap 


Consider a continuous beam whose 
actual and average moments of inertia 
are shown in Fig. 6. Table 1 shows a 
summary of the calculations for center 
support moments for this beam obtained 
by three methods—i.e., (1) most “‘ex- 
act” as explained by Niles and Newell! 
(five strips were used for each span); (2) 
approximate, by use of charts included 


herein; (3) approximate, by use of aver- 
age moment of inertia. 


TAPERED BEAMS—AXIALLY LOADED 


To include the secondary effects due 
to axial loads, the methods described in 
Niles and Newell? may be used, but 
these will probably be found too 
long. 

A simpler yet sufficiently accurate 
method for usual L/j’s is suggested. 
The coefficients for stiffness, carry-over, 
and fixed-end moments corresponding 
to the L/j (average) in each bay may be 
obtained by use of James’s charts as 
explained in Niles and Newell.4 The 
ratios of these coefficients to those for 
L/j = 0 (i.e., no axial load) are then 
applied to the values of stiffness, carry - 


M/EI diagrams. 

The included charts may be modified 
for the effects of axial load by multiply- 
ing the chart factor by the ratio of 
James’s factor‘ for the average L/j to 
that for Z/j = 0 for each span. 
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Aeronautical Archives 
of the Institute of the Aeronautical Sciences 


This service has experienced personnel under the supervision of trained aeronautical engineers to 
compile any information desired. The services range from listing specialized reference books to the 
preparation of exhaustive bibliographies, digesting of reports and general surveys of any aeronautical 


Research work is charged at the usual library fee of $2.00 per hour. Special arrangements may be 
made for work requiring several weeks or months. 


Translators are available for accurate transcriptions of all foreign language data. 
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A LIGHT, STRONG MATERIAL for Mechanical Uses 


A his is a piece of fin- 
ished Pregwood lying 
on top of several lami- 


nations of impregnated ; 
but d d § 3 
PHYSICAL PROPERTIES CROSSED PARALLEL | 
“Crossed Grain” Preg- ; OF PREGWOOD GRAIN GRAIN f 
its original thickness i 
when processed. In | Compressive Strength PS]................. 15,000 20,000 
parallel grain Pregwood Modulus of Rupture in Bending 18,000 35,000 
all Modulus of Elasticity in Bending PSI....... 2.0 10° 2.7 X 10° 
J per inch per inch i 
r of notch of notch | 
Shear perpendicular to laminations PSI..... 5,000 5,000 
Shear Parallel to laminations PSI........... 4,000 
Moisture Absorption Maximum........... 6 per cent 6 per cent 
in 24 hours in 24 hours 


regwood is a composite of wood veneers, 
thoroughly impregnated with thermosetting resin, 
compressed to half its original bulk, and cured 
into a hard, strong homogenious material. 


It has great strength, stability of dimensions, and 
light weight—qualities much appreciated by the 
aviation as well as many other industries. The 
material is produced in sheets of varying thick- 


THE FORMICA INSULATION CO., 4636 


nesses. It can be machined readily to dimensions 
with the same tools that are used for cast iron. 


Pregwood can be successfully glued to wood. It 
is offered for propeller hubs, complete propeller 
blades, and for edge strips glued to wood in air 
frame construction so that the bolts and fasten- 
ings attached through the “Pregwood” will not 
work loose. Samples on request. 


SPRING GROVE AVE., CINCINNATI, O. 
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An 16-mm. instructural sound mo- 
tion picture, Cyclone Combustion, 
the first of its kind in the aviation engine 
field, has been released by the Wright 
Aeronautical Corporation, Paterson, 
N.J. The film is designed as an aid to 
pilots in obtaining the maximum per- 
formance from the operation of their 
Wright aircraft engines. By means of 
actual photography and technical mo- 
tion-picture animation the film por- 
trays the causes and effects of proper 
and improper combustion inside a cyl- 
inder of a Wright Cyclone 14 aircraft 
engine with particular reference to the 
cause and effect of detonation. 
Produced by Audio Productions, Inc., 
of New York City, and narrated by 
Mark Hawley, radio and film commen- 


CRANKSHAFT 


Cyclone Combustion 


WRIGHT AERONAUTICAL CORPORATION 


Experience has also revealed that of 
the three main factors governing the life 
of an average aircraft engine—the mate- 
rial strength of the engine, the wear of 
moving parts, and the character of com- 
bustion—the latter factor is most di- 
rectly controlled by the pilot. 

Cyclone Combustion concerns _ itself 
with this last-named factor, the charac- 
ter of combustion, during the 97 per cent 
of cruising time. 

Through the use of animated draw- 
ings, the motion picture clearly shows 
the flame development of normal com- 
bustion, i.e., combustion without det- 
onation, in a spark-ignition engine. 
A luminous flame is illustrated starting 
at the point of ignition and advancing 
with definite front separating it from 
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tiple ignition at which time the fuel-air 
mixture is fired simultaneously at op- 
posite points in the combustion cham- 
ber, reducing the time for burning the 
mixture. 

Of the factors that influence flame 
speed there are certain ones that lie in 
the hands of the pilot. It is these that 
are emphasized in the motion picture. 

For example, it is shown that as the 
engine speed is increased the flame speed 
increases rapidly, principally because 
of the considerable rise in turbulence 
brought about by the increase in inlet 
velocity, which is approximately pro- 
portional to piston speed. Turbulence 
promotes intimate mixing of the fuel 
and air and accelerates heat transfer to 
the unburned gases, thereby causing a 


Left: The effect of single ignition upon internal pressures within the cylinder. With dual ignition, the mixture is ignited from both 


sides of the cylinder with equal rapidity. 


thoroughly throughout the combustion space. 


With single ignition, the charge is ignited from one side only and the mixture is not fused 
Therefore, a loss in power can be expected. Right: 


A diagrammatic view of the Wright 


Cyclone 14-cylinder engine showing the path the outside air must take to reach a state of combustion. 


tator, the 25-min. picture covers the 
following topics: normal combustion; 
single and multiple ignition; the induc- 
tion system; the effect on combustion 
of engine speed, manifold pressure, 
fuel-air ratio, temperature, ram and 
altitude; the mechanism of detonation; 
preignition; and the control of detona- 
tion. 

Experience has revealed that cruising 
or flight power, including that used in all 
climbs and descents, comprises about 97 
per cent of the total operating time of 
aircraft engines. Ground running con- 


sumes only 2 per cent of an engine’s 
time and the remaining 1 per cent is used 
for take-off power. 


the unburned gases in the cylinder. 

In order to observe the combustion 
process in more detail, one-half of a 
Cyclone cylinder is removed. Slow 
motion pictures and animation depict 
the flame front velocity during different 
periods of travel; (1) the early period 
of low velocity but with rapid accelera- 
tion, oecupying 10 per cent of the com- 
bustion process time; (2) a period of 
practically constant velocity of about 
100 ft. per sec. for 85 per cent of travel 
time; and (8) a period of decreasing 
velocity for the final 5 per cent of the 
flame travel. 

Not only is single ignition portrayed 
in the film but also the effects of mul- 
11 


higher flame speed through the mix- 
ture. 
Also shown through animated draw- 


’ ings is the effect on manifold pressure by 


(1) supercharger impeller speed, (2) al- 
titude, (3) outside air temperature, and 
(4) ram, the increased velocity effect of 
the air forced into the scoop by the for- 
ward motion of the aircraft. 

It is demonstrated that by the proper 
control of manifold pressure, the pilot 
can control his cylinder peak pressures, 
which greatly affect engine life through 
the stresses involved. 

The motion picture also calls atten- 
tion to another factor that influences 
flame speed and pressure rise and which 
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Left: The pressure rise due to supercharging. 


REVIEW 


-~-JANUARY 


1943 


ALTITUDE 
10,000FT 


CONSTANT 
R.PM 


It will be noticed that there is a considerable rise in pressure which is accomplished by 


the supercharger, so that in this example air entering the carburetor intake system at a pressure of 30 in. Hg is compressed to a pressure 


of 44.5 in. Hg as it enters the combustion chamber. 
10,000 ft. altitude, the intake pressure of the mixture into the combustion chamber is also quite different. 


Right: 


Because of the marked difference in the density of air at sea level and at 


As can be seen, with an intake 


pressure of 29.5 in. Hg at 10,000 ft., and an exhaust gas pressure of 20 in., a pressure differential of 9.5 in. Hg results. The pressure dif- 
ferential at sea level, for the particular case in question, is only 2 in 


lies in the hands of the pilot—the fuel- 
air ratio of the mixture. 

Through additional animated draw- 
ings it is shown that among the items 
that the pilot must consider when ad- 
justing fuel-air ratio or mixture strength 
is economy, since low fuel consumption 
is of utmost importance in long-range 
flights. 

Another item is refrigeration, and it 
is shown that a mixture rich in fuel can 
produce a greater refrigerating effect on 
the induction system than can a weak or 
lean mixture. Low inlet temperatures, 
it is pointed out, reflect themselves in 
low combustion temperatures; hence, 
lower cylinder-head temperatures re- 
sult. 

Although this expends more fuel the 


motion picture advocates enriching the 
mixture to reduce cylinder-head tem- 
peratures where momentary conditions, 
such as a plane’s climbing in flight, ren- 
der air-cooling insufficient. It also ad- 
vocates the lowering of even normal 
cruising temperatures before flying into 
a rainstorm—a precaution taken to 
mitigate the structural strain of sudden, 
localized external cooling. 

It is shown that the pilot has at his 
disposal another uns of controlling 
inlet temperature through the use of his 
so-called “carburetor heat.’”’? However, 
the carburetor heater damper must be 
controlled wisely for a high inlet tem- 
perature is undesirable, both from the 
point of view of decreasing inlet density, 
causing decreased power and because of 
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Left: The effect of fuel air ratio on power. 


above freezing. 


RATIO 
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promotion of the tendency toward det- 
onation. 

In the animation of Cyclone Combus- 
tion the producers have shown how com- 
bustion with detonation, or autoignition 
of the last part of the charge to burn, 
differs from normal combustion as far 
as the physical appearances are con- 
cerned. The compression-ignition of 
the last part of the charge to burn takes 
place as a virtual explosion when the 
normal combustion flame front has ad- 
vanced about two-thirds to three-quar- 
ters of its ordinary travel. 

In the combustion that results in 
detonation, the animated drawings re- 
veal that the front position of the charge 
to burn increases in temperature, pres- 
sure and volume, thereby compressing 


As the fuel air ratio is decreased from best power (leaned out) the power available is re- 
duced. Right: Because of the pressure rise in the induction system due to supercharging, there is a resultant temperature increase. 
One factor of interest is that the temperature of the air drops, as shown above, from 90°F. at the air scoop to 50°F. just before the car- 
buretor, which indicates that icing conditions could be present in the induction system though the outside air temperature is considerably 
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Left: 


CYCLONE COMBUSTION 


A cutaway view of a cylinder that is just beginning its firing stroke. 


The flame front is traveling from the left side of the com- 


bustion chamber to the right. In this case, this is the first step of the phenomenon known as “detonation.”’ This has been defined as 
“the combustion phenomenon which results in an abnormal and uncontrollable rate of pressure rise which takes place with sufficient rapidity 
to set up waves within the combustion chamber gases, which waves travel at—or greater than—the velocity of sound.” It has been at- 
tributed to the almost instantaneous burning of the combustible mixture. The combustible mixture is ahead of the normal flame front 
under certain conditions. For practical purposes, detonation may be therefore defined as a too-rapid burning of a portion of the com- 
bustible mixture in the cylinder. The peak cylinder pressures immediately go far beyond the limits of design ability of the cylinder to 
handle. As will be noticed from the photograph at the right, the igniting gases bounce from the wall of the cylinder opposite the side 


from which they begin to ignite. This bouncing is done with tremendous force. 


In the photograph at the left, the igniting gases race to- 


ward the other side of the cylinder and the mixture on that side is rapidly compressed to a condition of great pressure. When it ignites, 


there is an almost instantaneous burning. 


the unburned portion of the charge. 
Then as each successive portion is 
burned, the flame front advances 
across the chamber, compressing fur- 
ther the unburned portion of the charge 
and acting as a “luminously hot piston 
head, compressing and heating the even 
smaller volume of unburned mixture.” 
Finally, the last portion of the charge is 
compressed to the point where it ignites 
spontaneously and literally ‘‘explodes,”’ 
so quickly does the remainder of com- 
bustion take place. 

Through animation, it is shown that 
detonation makes itself known to the 
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aircraft pilot by (1) a sharp rise in cylin- 
der-head temperatures and (2) puffs of 
black smoke and bluish-white flame 
when the exhaust is visible. 

To prevent detonation, the pilot is in- 
structed through scenes in the motion 
picture to take the following precau- 
tions: 

(1) He should, whenever possible, 
head his plane into the wind for the 
engine warm-up. 

(2) He should never take off with the 
cylinder-head temperature in excess of 
that specified by the engine manufac- 
turer. 
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(8) He should always take off at full 
rich mixture so that additional fuel is 
provided for cooling purposes to com- 
pensate for inadequate air cooling. 

(4) He should immediately reduce 
take-off power to cruising climb power 
after clearing obstacles. 

(5) He should set the carburetor- 
heater valve full cold, unless atmos- 
pheric conditions indicate the proba- 
bility of icing. 

In order to control combustion, the 
pilot is asked to observe the following 
rules: 


OKEOFF POWER 
\ RATED POWER 
XS CRUISING POWER 


30 60 
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Left: A graphic illustration of the effect of detonation upon internal pressures within the combustion chamber. When the pressures 


reach a normal peak and detonation sets in, pressures go far beyond the reach of the graph. 
mally, curves such as those shown are registered. 
take-off power is produced, with rated power and cruising power falling off in the ratio indicated. 


Right: When the engine is functioning nor- 
It will be noticed that the pressures within the combustion chamber are greatest when 
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to 
¢ 
The following was found on the flyleaf of the diary of 

an Iowa boy who fel] at Chateau-Thierry in 1918: 
in 
be 
“America must win this war. 
Ww 

Therefore J wi// work; J will 
save; J wi// sacrifice; I wi// en- 

dure; J wi// fight cheerfully and 

do my utmost, as if the issue of the 

whole struggle depended on me alone.” 

aa a e ai 
..« GS if the issue of the whole struggle depended on me alone. 
THE BS CORPORATION . NEW YORK 

Copy without advertising, suitable for framing, will be sent upon request Address The BG Corporation, 136 West §2nd Street, New York, N. Y. _ 
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FIN. COOLING AREA 
3950 SQ. IN. 


CYCLONE COMBUSTION 


ALTITUDE 
20,000 


15,000 
10,000 


5000 


Left: In order to carry off as quickly as possible the high temperatures caused by the rapid explosions within the cylinder head, Wright 


Cyclone cylinder heads contain 3,950 sq.in. of fin cooling area. 


A sodium-cooled exhaust valveisstandard equipment. Right: In order 


to — a rated power climb from sea level to 20,000 ft., the operator should use throttle positions as demonstrated in this graph. As 
will be noticed, the take-off throttle setting is full open and 1,700 hp. is developed. This rating should be maintained for only 1 min. 
The rated power of 1,500 hp. must then be used, which at low altitudes means partially closing the throttle. From there on the throttle 
is slowly opened to the full position as altitude is gained and mechanical supercharging takes effect. 


(1) Long warm-up periods are unde- 
sirable because they promote high cyl- 
inder and inlet temperatures. 

(2) Taxiing long distances down-wind 
before take-off likewise causes inade- 
quate cylinder cooling. 

(8) Detonation is more apt to occur 


cylinder cooling is apt to be insuffi- 
cient. 

(4) The use of too much carburetor 
heat is not a good thing since it raises 
the mixture inlet temperatures. Use 
carburetor heat wisely. 

(5) High power at low r.p.m. is unde- 


dangerously near the “realm of detona- 
tion” as far as power is concerned. 
This motion picture is being offered 
for free distribution by the Wright 
Aeronautical Corporation. Interested 
persons should address their communi- 


cations to Public Relations, Wright 


with high outside air temperatures since sirable since then the operation may be Aeronautical Corp., Paterson, N. J. 


Durand's “Aerodynamic Theory” 


There is in process a project for the reprinting of Durand’s ‘Aerodynamic 
Theory”’ in a form which duplicates as nearly as possible the original size and 
binding. A committee which is composed of Dr. Theodore von Karman, Dr. 
Clark B. Millikan and Mr. E. W. Robischon of the Aeronautics Department of the 
California Institute of Technology has been organized to direct this nonprofit 
venture. Subscriptions have been requested for these reprints on the basis of 
$50 per set with a $10 deposit accompanying the order. It was found that the 
sale of 100 sets would pay all expenses necessary for printing, binding and dis- 
tribution. The demand for these volumes has, however, now made it possible 
to decrease this cost through increased distribution whereby if 200 subscribers are 
obtained the cost can be reduced to $30 per set. To date, seventy-five subscrip- 
tions have been obtained on the $50 plan and promises of purchase at $30 have in- 
creased the number to 150. Persons interested in purchasing this set on the 
basis of $10 with order and $20 upon delivery should contact the “Durand Reprint- 
ing Committee,’’ c/o Aeronautics Department, California Institute of Technology, 
Pasadena, California. This should be done as soon as possible as the committee 
wishes to have the reprinting completed and available for distribution by the first 
of February. 
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A Reliable Primary Trainer 


With Fighter Characteristics 


When Fairchild created the PT-19 primary military crew trainer, an all-Duramold two-engined tactical 
trainer back in 1939, it combined aerobatic tactical training ship only one step removed from the 
design with great ruggedness and reliability in antici: | bomber itself. Both planes are powered by Ranger 
pation of the exacting function the plane was to _ in-line air-cooled engines. 

perform. When war came, the PT-19 was ready—a These two types of trainers not only speed student 
reliable primary trainer with “‘fighter’’ characteristics. transition to warplanes but set the engineering pace 
Today, this trainer is being produced for the United required to provide the tools of Victory. They reflect 
Nations by Fairchild and the same plane with slight the “Touch of Tomorrow” that has marked every 


modifications is being built by three — Fairchild engineering achievement for 


two decades—the ““Touch of Tomorrow” 


other firms in the United States and two ON THE BEAM 


in foreign countries under Fairchild | “This government, ge that is today shaping things to come 
= spring of your own choice 
license agreements. The same Fairchild . . . next month, next year .. . from 
know how” that created the PT-19 re src Fairchild drafting boards, laboratories 


port.” George Washington 


recently completed the AT-14 advanced and production lines. 


a a= a Division of Fairchild Engine and 
{| 4 Airplane Corporation, Hagerstown, Md. 
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Accessories 


Behavior of Electrical Equipment 
at High Altitude. Lt. (j.g.) Norman 
J. Clark. As an aid to designing air- 
craft for high-altitude operation, the 
effects of low temperatures and pres- 
sures upon various parts of the plane’s 
electrical system are considered. Sug- 
gestions are made as to the selection 
of the following when subjection to 
high altitudes is contemplated:  bat- 
teries, fuses, circuit breakers, relays, 
resistors, electrostatic precipitators, 
motors, generators, lamps, connector 
plugs, and electrical conductors. Aero 
Digest, November, 1942, pages 189, 
190, 3 illus. 

The Messier Hydraulic Control, 
Type “C.” Description of the opera- 
tion and construction of a new remote 
control hydraulic system. It is 
claimed that this equipment elimi- 
nates temperature drawbacks, effects 
positive actuation in both directions, 
and does not require priming valves, 
It consists of three main components 

a transmitter, receiver, and com- 
pensator. The control lever on the 
transmitter actuates a double-acting 
jack, By this movement oil is 
pumped under pressure into the con- 
trol system whose priming is main- 
tained by the compensator. At the 
opposite end of the control system, 
the receiver—connected to the throt- 
tle, propeller governor, or similar ap- 
pliance—is moved by the increased 
fluid pressure. The Aeroplane, Octo- 
ber 30, 1942, pages 508, 509, 3 illus. 


Accessories. 17 


Air Safety........ 
Air Transport....... 
Airplane Descriptions........ 23 
Airports. ....... 
Armament....... 
Avigation......... 
usiness and Finance......... 97 
Camouflage...... 
Civil Air Defense............ Q7 


The Development of Quick Discon- 
nect Plugs for Aircraft. Douglas H. 
Loukota. The highlights of the de- 
velopment of aircraft electrical con- 
nectors are reviewed as a basis for 
speculation on future developments 
along those lines. The need for a 
quick means of disconnection is traced 
to a ruling of the Civil Aeronautics 
Administration against spliced joints 
in aircraft wiring. Three basic shapes 
of connectors made by the Cannon 
Electric Development Company are 
described, along with the variations 
that permit as many as 270 different 
insert arrangements. In addition to 
these, there are special applications. 
Different locking attachments for the 
fittings are discussed, as well as the 
methods for connecting the wires to 
the fittings. Aero Digest, November, 
1942, pages 210, 212, 215, 18 illus. 


Aerodynamics 


Isaac Newton and Aerodynamics. 
Th. von Kérman. The writer pre- 
sents a study of the contributions of 
Sir Isaac Newton to fluid mechanics 
and especially to the problem of air 
resistance. He discusses the laws of 
fluid motion and Newton’s formula 
for the resistance encountered by a 
body moving uniformly through a 
fluid medium, mentioning the theories 
of the ancient philosophers, and show- 
ing that the ancients did not have the 
true concept of air resistance. 

Newton’s deductions are credited 
for the modern drag formula used in 


INDEX 


Flight Technique............. 32 
Flight Testing. 32 
Gliding and Soaring.......... 32 
High-Alltitude Flying. . 


Instruments......... 37 
Landing Gear...... 
Lubrication.......... 
38 
Manufacturing Equipment. ee . 39 
Materials.........-- 

edicine...... . 40 
Metallurgy....... 
Meteorology..... 41 
Military Aviation............ 41 


everyday aerodynamic calculations. 
These are explained, along with the 
discrepancy concerning the magnitude 
of the lift. The writer states that he 
does not believe that the progress of 
flight was really delayed by Newton’s 
authority, although it is true that to 
a certain extent the common belief is 
correct that Newton’s theory of air 
resistance was an impediment in the 
solution of the problems of mechani- 
eal flight. 

It is indicated that Newton was pre- 
vented by the lack of methods for 
deeper study from confirming his feel- 
ing that the real solution of the resist- 
ance problem required finding the 
pressure distribution in the entire 
fluid space. He was unable to see 
that the propagation of pressure in- 
creased the normal force tremendously, 
did not consider this case at all, and 
thus did not connect the idea of flight 
with the concept of air resistance. 
However, the writer cites two limiting 
cases in which Newton’s law yields 
approximately correct results.  Jour- 
nal of the Aeronautical —_ nees, De- 
cember, 1942, pages 521, 522, 548. 

Aspect Ratio and gnsalag Roy E. 
Marquardt and Robert De Vault. 
One of a series of articles presenting 
aerodynamic principles in nontechnical 
language. Information is furnished 
on the three-c'imensional airfoil theory 
and this leads .» an explanation of the 
distribution of lit along the span and 
the calculation of the drag induced by 
the flow around the wing tips. A 
simplified three-dimensional wing the- 
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with alloy steel 


and N-AX 9100 Series 


SAVES VITAL ALLOYING ELEMENTS 


Successfully used in hundreds of exacting peace-time 
products and parts, N-A-X 9100 Series of Alloy Steels 
aids war equipment production by conserving strategic 
alloying elements—without impairing quality. 

N-A-X 9100 Series is being used as (1) a High Tensile 
Grade; (2) a Medium and Deep Hardening Carburizing 
Grade; (3) a,Medium and Deep Hardening Constructional 
Grade. A truly remarkable achievement of Great Lakes 
engineers and metallurgists, the versatile N-A-X 9100 
Series is readily adaptable in the manufacture of most 
armament appliances, either ‘‘as rolled’’ or heat treated. 


Basically a low-alloy steel, with vital alloying cle- 
ments held to an absolute minimum, N-A-X 9100 Series 
is supplied in two general grades—with and without 
molybdenum, all other components of the analysis being 
held constant. With deep hardening characteristics 


SCRAP IS VITAL TO STEEL PRODUCTION 


greater than or equal to the higher alloyed steels, no 
sacrifice of toughness or machinability is made. 


GREAT LAKES STEEL CORPORATION 


Detroit, Michigan 
Sales Offices in Principal Cstées 


Division of 


NATIONAL STEEL CORPORATION 


Executive Offices + Pittsburgh, Pa. 
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ory is presented and elliptical wing 
theory is discussed. Drawings and 
charts help to clarify the principles set 
forth. Western Flying, October, 1942, 
pages 108, 110, 112, 114, 126, 11 illus. 

Skin Friction—Its Cause and Cure. 
Roy E. Marquardt and Robert De 
Vault. A further presentation of 
aerodynamic principles. The discus- 
sion covers the fundamentals of lam- 
inar and turbulent flow and test re- 
sults for a Japanese low-drag airfoil 
having 50 per cent less skin drag than 
a standard N.A.C.A. profile. Western 
Flying, November, 1942, pages 45, 46, 
50, 52, 9 illus. 


Air Cargo 


Catapult Your Cargo Planes. God- 
frey L. Cabot. As a solution to mov- 
ing men and munitions across the 
Pacific, the writer suggests that large 
cargo planes be thrown into the air 
by catapults in order to permit a 
greater amount of gasoline and useful 
load to be carried. U.S. Air Serv- 
ices, November, 1942, page 28, 1 illus. 

Rails Urged to Foster Air Cargo for 
Use in Post-War Period. Eric Bram- 
ley. Conclusions reached in a report 
prepared by the research and develop- 
ment bureau of the Illinois Central 
System are presented. It is recom- 
mended that United States railroads 
foster air transportation for the move- 
ment of high-grade merchandise as a 
subsidiary to mass rail transportation. 
American Aviation, November 1, 1942, 
page 30. 


Air Policy 


Frye Suggests U.S. Aviation Policy 
Including Thousands of Transports. 
The text of the suggested aviation 
policy of Jack Frye, President of 
T.W.A., is presented. Itis stated that 
within 15 or 20 years after the end of 
the war, the United States should have 
an air fleet consisting of a hard-hit- 
ting military aviation branch, a fleet 
of several hundred thousand transport 
planes, a fleet of several million pri- 
vately owned aircraft. The impor- 
tance of aviation for postwar recon- 
struction and the future preservation 
of peace is stressed. American Avia- 
tion, December 1, 1942, page 36. 


Air Power 


America’s Air Forces Attack. Ma- 
jor Nathaniel F. Silsbee. An account 
of U.S. air offensive operations. The 
strategy of American air war is con- 
sidered separately for the various 
fronts: the Southwest Pacific, the 
European continent, China, the Aleu- 
tians, and the Middle East. Com- 
manding officers in charge of each 
operation and equipment used in each 


PERIODICALS 


A composite photograph showing the 
convoying of a B-17 bomber by Lock- 
heed Lightnings. . 


territory are noted. Mention of the 
dispatch of planes to Russia is in- 
cluded. The cooperation of American 
and British air commands receives 
mention, as does the huge task of the 
U.S. Air Transport Command in the 
safe delivery of aircraft to all the 
fronts. Western Flying, November, 
1942, pages 32, 33, 74, 76, 78, 10 
illus.; Azirlanes, November, 1942, 
pages 10, 11, 17, 4 illus.; National 
Aeronautics, November, 1942, pages 
24-26, 29, 3 illus. 

Record of U.S. Planes on World 
Battlefronts Lauded by OWI. Rob- 
ert H. Wood. This article covers the 
Office of War Information report made 
with the intention of ending confusion 
regarding the quality and efficiency 
of United States combat planes. The 
aim of the report was to present an 
authoritative, clearly stated finding 
based on adequate evidence from the 
Army, Navy, industry, and competent 
individuals. Following a summary, 
the complete report is presented. 
American Aviation, November 1, 1942, 
pages 1, 6-8, 3 illus. 

Japan in the Air. The first of a 
series of articles surveying Japan and 
Japanese methods. As a prelude to 
forming a sound basis for estimating 
Japanese air power, the history and 
development of the country and its 
people are outlined. This installment 
also deals with the geography of Ja- 
pan, its climate, the characteristics of 
the Japanese, their customs, and their 
habits. 

In the second of this series, the work 
of the British Air Mission to Japan in 
1921 is described by an officer who 
took part in the expedition. The pur- 
pose of the Mission was to organize, 
equip and train the Imperial Japanese 
Naval Air Service. In addition to re- 
viewing how the job was accomplished, 
the writer designates the segregation 
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of work among the 29 members of the 
Mission and lists the types and num- 
bers of airplanes that were brought 
from England. From knowledge 
gained while working with them, his 
opinion of the Japanese stresses two 
things: one, that the Japanese were 
determined to build a very large air 
force in the quickest possible time; 
two, that the personnel could learn 
quickly under the most difficult condi- 
tions. 

In the third installment the suit- 
ability of Japanese national charac- 
teristics for the making of good pilots 
is evaluated. Details are given on the 
aircraft armament and photographic 
sections of the naval air service, as 
well as the equipment used by these 
divisions. The training station for 
the service, Kasumi-ga-ura airdrome, 
and the Yokosuka naval and air base 
are described. The Aeroplane, Octo- 
ber 16, 1942, pages 451-454, 6 illus.; 
October 23, 1942, pages 476-478, 8 
illus.; October 30, 1942, pages 512, 
513, 2 illus. 

Look at the Record! William Le- 
venor. A report from General Arnold 
is quoted to show that the fighting 
characteristics of United States war- 
planes have been proved by their per- 
formance records on all fighting fronts. 
Among the fighters reviewed and 
commended are: the Curtiss P-40, 
Bell P-39, North American P-51, and 
the Lockheed P-38. Although not 
included with planes in action, com- 
ment is also made on the fighting 
qualities of the Republic P-47, from 
which a good battle performance is ex- 
pected. The American bombers cited 
in the report as having shown their 
superiority over the enemy are: the 
Boeing B-17, Consolidated B-24, Doug- 
las A-20, North American B-25, 
Martin B-26m and the Lockheed 
Hudson. Flying, December, 1942, 
pages 25, 74, 76, 4 illus. 

Airplanes Fit to Fight. Major 
Nathaniel F. Silsbee. In opening this 
article the writer stresses the impor- 
tance of air power in war. It is em- 
phasized that to gain air superiority 
America needs a properly balanced air 
force. Striking power in the air is 
based on airplanes, airmen, air bases, 
and air supply. The writer continues 
with a discussion of the subject under 
sections covering how the air force 
attacks, military airplane types, the 
American record, and time-tested de- 
signs and new models. Other angles of 
the subject considered include elastic 
production, life or death changes, and 
which planes are best. Mechanical 
Engineering, December, 1942, pages 
847-852, 3 illus. 

The Air War over Europe. John W. 
Morrison. A report from Britain on 
recent trends in airplane development 
abroad. The writer discusses several 
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British and German airplanes and 
their engines. Cognizance is given to 
the existence of a new German bomber 
believed to be powered by two 28- 
cylinder engines. The writer also 
urges the opening of a second front in 
Europe by next spring. It is his 
opinion that, given overwhelming air 
superiority, the Allies could get a foot- 
hold on the continent without pro- 
hibitive loss of life and that Germany 
would then start to collapse in ten 
weeks. Aero Digest, November, 1942, 
pages 102, 105, 106, 108, 278, 6 illus. 


Air Safety 


Minimizing Air Injuries. Jerome 
Lederer. The purpose and working 
methods of the research program for 
the reduction of serious injuries from 
airplane accidents are recorded. Con- 
ducted by the Civil Aeronautics Board 
in cooperation with the National Re- 
search Council, the campaign is being 
waged to eliminate sources of fatalities 
within the plane’s interior. It is 
shown how this is facilitated by the 
establishment of data that recapitulate 
injuries sustained in airplane crashes 
and include anatomic charts indicat- 
ing the nature, location, and extent 
of such injuries. Flying, December, 
1942, pages 24, 143, 144, 1 illus. 


Air Transport 


Wanted: Some Clear Thinkers. 
Charles I. Stanton. Decrying the 
enthusiasm of prophecies that have 
been made regarding the future of 
glider and cargo planes, the head of 
the Civil Aeronautics Administration 
appraises their possibilities from a less 
partisan point of view. Noting the 
background and development of glid- 
ers, he concedes their value but points 
out their limitations too. He predicts 
that in the interests of safety glider 
landings with air-line passengers and 
mail will be as unacceptable after the 
war, as they are now. With regard to 
cargo planes, his argument against a 
too-unqualified acceptance of the idea 
is that they are dependent on surface 
craft to haul their fuel. He explains 
why this is so and shows how this 
factor makes complete conversion to 
air transport impractical. Flying, 
December, 1942, pages 18, 19, 108, 3 
illus. 

Ships and Planes Should Combine 
Operations. Henry F. Grady. The 
writer discusses postwar transporta- 
tion and states that it will demand the 
joint services of ships and planes. 
After introductory remarks on the 
progress of aircraft design, he describes 
the worldwide network of air lines 
which was developed prior to the war. 
He then tells how shipping companies 
fostered air lines and states that this 
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was a logical development because air 
and water transportation are naturally 
and essentially complementary. Rea- 
sons why the highest public service is 
attained when each is working in 
conjunction with the other are given. 
Air Transportation, November, 1942, 
pages 14-19, 1 illus. 

Cargo Planes Can Expand World 
Trade. George F. Bauer. A study of 
the savings in intermediary costs 
gained by air transport. In addition 
to presenting comparative figures on 
the ‘‘middle” costs of air and surface 
shipping, the writer analyzes the prob- 
able influence of the reduced shipping 
costs upon world trade. The advan- 
tages of speedier transport by air- 
cargo plane are interpreted in terms of 
smaller actual cost per ton-mile of 
goods with reference to sales promo- 
tion, interest charges on goods tied up 
in voyage or in inventories, boxing, 
insurance and transhipments. Avia- 
tion, November, 1942, pages 213, 214, 
217, 280, 4 illus. 

Airline Expansion to Accent Engi- 
neering. E.J. Foley. The writer tells 
how air-transport engineering—a com- 
paratively new phase in the engineer- 
ing profession—can contribute to the 
development of better transport 
planes. It is pointed out that in cur- 
rent practice engineering may be 
handled as a department entity dis- 
tinct from maintenance or may be 
allied departmentally with mainte- 
nance. Both methods are discussed. 
It is believed that engineering allied 
to maintenance offers the best possi- 
bilities for the full utilization of engi- 
neering knowledge as applied to air 
transport. Research and maintenance 
problems are discussed in considerable 
detail. American Aviation, November 
1, 1942, pages 38, 55, 1 illus. 

Strategic Materials and Air Effort. 
Capt. Norman Maemillan. In this 
article the writer points out that in- 
dustrial life depends on raw materials. 
Trade with other countries is impor- 
tant and in time of war this depends on 
military power. Because many raw 
materials must be imported, the 
fundamental background of the Brit- 
ish aircraft industry is that of supply. 
It is equally true that the aircraft in- 
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dustry of the enemy is affected funda- 
mentally in the same way. Considera- 
tion is given to supply problems facing 
the United Kingdom and the enemy. 
Reasons why they are not identical 
are outlined. The enemy’s problem is 
to forge communication lines, while 
Great Britain’s is to maintain present 
lines. Problems of keeping communi- 
‘ation lines open and policies and pro- 
cedures directed toward the winning 
of the war are discussed. It is sug- 
gested that the enemy may resort to 
air transport for the exchange of war 
supplies and that this would make it 
necessary for the Allies to institute a 
true form of air blockade.  Aero- 
nautics, November, 1942, pages 28-31, 
1 illus. 

The Wartime Airline Pilot. J. H. 
Carmichael. A discussion of the effi- 
cient flying abilities of air-line pilots, 
as well as how these abilities are ac- 
quired and maintained. The writer 
supports his point that rather than 
having tapped air-line pilot resources 
to an extent where standards are 
lowered the war has helped to raise 
qualification requirements. Flying, 
December, 1942, pages 28, 144, 145, 1 
illus. 

Los Servicios Aeropostales del Sur 
(The Air Mail Service of the South). 
Juan Hilarion Lenzi. A _ historical 
review is presented of the development 
of air-mail service in South America, 
especially in Patagonia, and the prog- 
ress made since the first mail plane 
landed at Rio Gallegos in 1930. Aero- 
nautica Argentina, July, 1942, pages 
23-26, 1 illus. 

Air Transport; A Great Dream Be- 
comes a Wartime Reality. In this 
article the writer examines the ad- 
vantages and disadvantages of air 
transport and discusses the possibility 
of using glider trains to supplement 
transport planes. An azimuthal map 
shows possible polar air routes from 
the United States to the fighting 
fronts. Among the illustrations pre- 
sented is one showing how B-24 bomb- 
ers are converted to transports. Life, 
November 23, 1942, pages 75-85, 25 
illus. 

Air Cargo Problems. R. D. Kelly 
and W. W. Davies. Indicating prob- 
able design and performance trends of 
cargo airplanes, two research engineers 
outline some of the specific problems 
connected with air cargo. They em- 
phasize the need for speed, schedule 
reliability, and the reduction of ground 
time in an air freight program. To 
achieve the reduction of ground time, 
they suggest improved handling meth- 
ods, efficient cargo storage, longer trip 
lengths, and less congestion of air- 
planes on the ground. 

Although no great variation in gen- 
eral airplane design is deemed neces- 
sary for the cargo airplane as com- 
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pared with a normal-capacity pas- 
senger transport, the writers advise at- 
tention to certain factors and list the 
equipment needed for an efficient 
cargo plane. The factors particu- 
larized include: location of cargo 
compartments; adequately large 
doors and hatches; good temperature 
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control, ventilation, lighting, and 
supercharging; adequate protection 
against fire hazards; security against 
shifting of cargo; protection of con- 
trols, tubing, electrical conduits, etc.; 
and precise weight distribution and 
centralization. Flying, December, 
1942, pages 47, 48, 103, 104, 3 illus. 


Airplane Descriptions 


R.A.F. Reconnaissance Bomber 
“Mosquito.” This article reveals 
some details of the new Mosquito re- 
connaissance bomber as released by 
the British Ministry of Aircraft Pro- 
duction. Designed and built by the 
De Havilland Aircraft Company, the 
outstanding feature of this monoplane 
is explained to be its wood construc- 
tion. It is powered with two under- 
slung Rolls-Royce engines and fitted 
with hydromatic airscrews. Both 
undercarriage and tail wheel are re- 
tractable. Armament is believed to 
consist of four 20-mm. cannon and 
four 0.303-in. machine guns. The 
wing span is stated to be 54 ft. 2 in.; 
the overall length, 40 ft. 9 in. The 
Engineer, October 30, 1942, page 358, 
1 illus; ‘Claim RAF Mosquito 
Bomber Is World’s Fastest,’’ Ameri- 
can Aviation, November 15, 1942, 
page 4, 1 illus.; ‘‘Mosquito with a 
Lethal Sting,” Air Force Review, 
November, 1942, pages 4, 5, 4 illus.; 
“Britain’s Plywood Mosquito Bom- 
ber,” Southern Flight, November, 
1942, page 30, 1 illus; ‘The De 
Havilland Mosquito,” Flight, October 
29, 1942, pages 466, 467, 2 illus. 

Aircraft Types and Their Charac- 
teristics. The dimensions, specifica- 
tions, and descriptive characteristics 
of the Miles Master III and the 
Vought-Sikorsky Kingfisher are re- 
ported. One of a series of standard 
advanced trainers for the R.A.F., the 
Master III is fitted with a Pratt & 
Whitney twin-Wasp Junior engine of 
825 hp. It is said to be not so fast as 
its immediate predecessor, which was 
equipped with a Bristol Mercury en- 
gine of 870 hp., but to be smoother and 
pleasanter to fly. The top speed of the 
Master III is 232 m.p.h. at 7,500 ft. 
It has a cruising speed of 185 m.p.h., 
a range of 320 miles, and a service 
ceiling of 27,300 ft. 

There are two versions of the King- 
fisher, a landplane and a single-float 
seaplane. The chief function of this 
plane is that of general-purpose, two- 
seater Navy observation and recon- 
naissance. The U.S. Navy Kingfisher 
is known as the OS,U-1 and is fitted 
with a Pratt & Whitney nine-cylinder 
Wasp Junior SB-2 radial engine; the 
British Fleet Air Arm Kingfisher is the 
OS,U-3 and is powered by the Wasp 


Junior R-985 radial engine giving 450 
hp. for take-off at 5,000 ft. Flight, 
October 22, 1942, pages 444a, 444b, 
2 illus. 

The Truth About the Zero. Fi. 
Ld. Fritz Wolf. Information on the 
construction and performance of the 
Japanese Zero pursuit plane obtained 
through fighting experience in China 
and Burma is furnished by a Flying 
Tiger pilot. A comparison is drawn 
between the design of this plane and 
that of the Curtiss P-36. Air Prog- 
ress, January, 1943, pages 8-10, 50- 
52, 61, 9 illus. 

Who Builds the Best Planes? This 
is a brief discussion of the relative per- 
formance of warplanes. It is pointed 
out that it is impossible to say which 
plane is best because different planes 
are built to do different jobs. A 
British editor’s opinion of the twelve 
best planes in the world is presented. 
Air Force Review, November, 1942, 
pages 9, 30, 2 illus. 

The Avro Lancaster I. Supple- 
mented by several photographs, a de- 
tailed cross-sectional drawing of the 


The Republic P-47 Thunderbolt, The 
three-view drawing shown is the first 
available for publication. 
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Avro Lancaster heavy bomber reveals 
its complex internal construction. 
General characteristics are also listed. 
These show that the Lancaster has a 
maximum full-load speed of almost 300 
m.p.h., a maximum bomb load of 
18,000 lbs., a maximum range of about 
3,000 miles, and a normal operating 
height of more than 20,000 ft. The 
Aeroplane, October 23, 1942, pages 
479-481, 3 illus. 

Stepping Stones to Action. A group 
of U.S. twin-engined advanced train- 
ers is listed. Among those briefly de- 
scribed are: the Cessna AT-8 and 
AT-17; Beechcraft AT-7, AT-10, and 
AT-11; and the Fairchild AT-13. 
Silhouettes illustrate the models. 
Aviation, November, 1942, page 100, 
5 illus. 

Aircraft Types and Their Charac- 
teristics. Specifications, dimensions, 
and constructional details are given 
for the Fairey Fulmar and Arado Ar 
196. The former is a two-seater, 
eight-gun fighter in action with the 
British Fleet Air Arm. It is equipped 
with a Rolls-Royce Merlin X engine 
giving 1,065 hp. for take-off and a 
maximum of 1,145 hp. at 5,250 ft. 
Although the official performance 
figures of the Fulmar are not publish- 
able, those of its prototype are listed. 
The equipment of this fighter includes 
deck-arrester gear, catapult attach- 
ments, and stowage for an inflatable 
dinghy behind the rear cockpit. No 
rear gun is provided. 

Although designed primarily as a 
two-seater reconnaissance seaplane for 
shipboard use, it is reported that the 
Arado Ar 196 has lately been pressed 
into service by the Germans for inter- 
cepting bombers and flying boats at 
sea. Powered by a Bramo-Fafnir 323 
air-cooled radial engine, this plane has 
a fuselage almost identical to the Ar 95 
biplane. Top speed of the twin-float 
Ar 196 is 193 m.p.h. at 13,000 ft.; 
its cruising speed is 158 m.p.h. at the 
same altitude. The service ceiling is 
23,000 ft. and the range is 670 miles. 
Flight, October 29, 1942, pages 470a, 
470b, 2 illus. 

Einseitige Flugzeuge (Asymmetric 
Airplanes). H. Belart. It is stated 
that the appearance of the German 
Blohm & Voss BV 141 scouting plane 
recalls that this is not the first prac- 
tical asymmetric airplane. As a mat- 
ter of fact the biplane of the Wright 
Brothers may be considered to have 
been somewhat asymmetric because 
the pilot’s seat and the engine were 
placed side by side on the lower wing. 
A similar arrangement was found on 
the single-engined Fokker F 1 trans- 
port plane. The patent literature 
shows many asymmetric designs, 
among them five German patents 
issued in 1919 to the Gotha Car Works. 
However these patents did not show 
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an asymmetric arrangement of the 
power plant but a practical distribu- 
tion of machine gun posts to improve 
the field of fire. The more recent 
patent of T. P. Wright (1933) is the 
first to show the power plant of a 
single-engined airplane placed off cen- 
ter. A discussion is presented of the 
Blohm & Voss airplane. During test 
flights of this airplane numerous ad- 
vantages of asymmetric construction 
have been demonstrated. The writer 
treats them in detail and describes the 
practical manner in which disadvan- 
tages are overcome. Schweizer Aero- 
Revue Suisse, July, 1942, pages 262 
264, 8 illus. 

German “Outsiders.” Brief de- 
scriptions are submitted on various 
airplane models developed by the Ger- 
man firm of Arado Flugzeugwerke. 
Some of these types are being pro- 
duced but others are not. It is claimed 
that the main reason for the latter 
being denied official acceptance is not 
because of inferior design and _per- 
formance quality but because of 
the rivalry of leading German aircraft 
designers. However, since many of 
the ideas and features of these Arado 
aircraft have been made use of by the 
Luftwaffe and incorporated in other 
types, their descriptions are included. 
The abandoned Arado types covered 
are: the Ar 80, 198, and 81; the 
models being produced are: the Ar 
96B, 199, and 196. Flight, October 29, 
1942, pages 472, 473, 9 illus. 

The Zero. Accompanied by United 
States Navy photographs of the plane, 
available details are offered on the 
Japanese Zero fighter. Among the ad- 
vantages of the Zero noted by the 
article are its high maneuverability 
and good climbing speed. Among the 
disadvantages are the lack of self- 
sealing fuel tanks and armor protec- 
tion for the pilot and the lack of pro- 
vision for disassembly. The similarity 
of this Japanese model to the United 
States Vultee Vanguard fighter is re- 
marked. Western Flying, November, 
1942, pages 27, 86, 3 illus. 


Airports 


Washington National Airport. A 
brief description is presented of the 
Washington Airport, which, it is ex- 
plained, was the first airport to be de- 
signed and operated by the Civil 
Aeronautics Administration. Na- 
tional Aeronautics, November, 1942, 
page 35, 1 illus. 

Airlines Need Specialized Airport 
Design. E. J. Foley. The need for 
improved airports of specialized de- 
sign is stressed. Airport requirements 
are defined. Municipal construction 
and operation are recommended, and 
the importance of adequate runways 
free from hazardous obstructions is 
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emphasized. Consideration is given 
to possible use of the helicopter as a 
means of saving space. Cooperative 
specialized approach to the problem 
of functional airport design is recom- 
mended. Specific problems are dis- 
cussed in some detail. American 
Aviation, November 15, 1942, pages 
38, 50, 1 illus. 

All Pastures Aren’t Airports. R. W. 
F. Schmidt. Advice is given on air- 
port site selection and planning. The 
prime factors to be considered are 
placed in three categories: aeronau- 
tical, engineering, and economic. The 
writer shows how individual problems 
may be patterned to conform with the 
basic rules for safety, cost, and suit- 
ability. Flying, December, 1942, 
pages 40, 126, 128, 1 illus. 

We Build Hidden Fields. Major 
Merill De Longe. This article deals 
with the concealment of airfields. The 
writer states that in many existing air- 
fields the concentrated nature of in- 
stallations and their close relation to 
permanent landmarks makes the ap- 
plication of camouflage of question- 
able value. How new airfields are 
being built on selected sites remote 
from large cities and prominent land- 
marks is described. Modern methods 
of laying out and camouflaging air- 
fields are discussed in some detail. 
Air Progress, January, 1943, pages 42, 
13, 63, °64, 4 illus. 

Methods Used by R.C.A.F. in Solv- 
ing Canada’s Airfield Maintenance 
Problem During Winter. Based on 
official instructions issued to the 
R.C.A.F. by the Director of Works 
and Buildings, this article surveys rec- 
ommended equipment and procedure 
for keeping airdromes in condition for 
wintertime operation of wheel-equipped 
aircraft. Two methods of main- 
tenance are described and indicated as 
satisfactory: one is successively to 
roll and drag the area with the purpose 
of making the snow compact and hard; 
the other is to remove the snow from 
the runway surface. For snow com- 
paction the following equipment is de- 
tailed: crawler tractors, corrugated 
metal rollers, adjustable-angle iron 
drugs, angledozers, snow blowers on 
four-wheel-drive trucks, and one-way 
snowplows on four-wheel-drive trucks. 
Also to be used are: agricultural trac- 
tors equipped with sidewalk-type push 
plows, logging sleighs with large 
hopper boxes, scarifier teeth for drags, 
and underbody maintenance blades 
with searifier blade. Commercial Avi- 
ation, November, 1942, pages 82, 84, 
86, 88, 90, 92, 11 illus. 


Armament 
Fire Power Details of Nazi Planes. 


In this brief analysis of German air- 
plane armament some of their more 
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The trregularity of re- 
ceipt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
is done to provide readers 
with information. regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
States. 


vulnerable points are indicated. Of- 
fensive and defensive firing power 
characteristics of the following planes 
are discussed: the Junkers Ju 88, the 
Heinkel He 111, the Messerschmitt 
Me 110, and the Ju 87b. Several dia- 
grams illustrate the position of the 
guns and their fields of fire. It is re- 
marked that the Germans have not 
extensively utilized power turrets 
and that all the guns shown must be 
swung by hand. Aviation, Novem- 
ber, 1942, pages 200, 201, 8 illus. 

Parnall Gun Turret. Information 
is furnished on the Parnall hydraulic 
gun turret and its development. 
Speaking historically, the writer points 
out that about ten years ago increas- 
ing aircraft speeds and problems relat- 
ing to drag made apparent the need for 
power-operated gun turrets. He ex- 
plains why the hydraulic method of 
operation was adopted. A consider- 
able portion of the article is devoted 
to problems connected with the de- 
velopment of a satisfactory hydraulic 
motor, which in first designs was 
similar to a gear pump. It is ex- 
plained that after investigation the 
multivane pump was chosen. The 
writer describes how troubles due to 
low pump speed and high oil pressure 
were overcome by special vane design. 
The Engineer, November 6, 1942, 
pages 386, 387, 3 illus. 

Rocket Bombs—Armor Buster. 
James L. H. Peck. In this article 
information is furnished on the rocket 
bomb, which, it is stated, made its de- 
but on the Russian front during the 
closing days of November, 1942, when 
the Russians began a counteroffen- 
sive. The way these bombs pene- 
trated the armor of German tanks is 
described. It is explained that the 
idea of the rocket bomb is to pene- 
trate the tank, battleship, or forti- 
fication so that the explosion occurs 
inside where it will do the most harm. 


The rocket principle is used to increase 


the speed of impact. The design of 
rocket bombs is described and details 
are presented of rocket bomb tests 
conducted in the United States. Air 
Trails, December, 1942, pages 12, 13, 
58, 60, 3 illus. 
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Gun Turret Development in Eng- 
land. M.W. Bourdon. In this article 
the writer traces the development of 
the aircraft gun turret in England. 
Speaking historically, he explains 
that there is no record of who pio- 
neered the power-operated and en- 
closed gun turret, but it appears that 
the first service aircraft so equipped 
was the Overstrand of 1934, a medium 
bomber built by the Boulton Paul 
Aircraft Company. He tells how this 
hydraulically operated turret was 
superseded by an_ electrohydraulic 
system. Descriptions are presented of 
gun turrets used on various makes of 
bombers. Particular reference is made 
to the first Bristol hydraulically 
operated turret to be located amid- 
ship and to the pump that was largely 
responsible for its successful operation. 
It is explained that this Bristol 
hydraulic pump is now extensively 
used for many aircraft services. The 
writer states that the Air Ministry has 
recently released the information that 
belt-conveyor tracks for the automatic 
supply of ammunition from a central 
magazine are a feature of the Lancas- 
ter and Sterling four-engined bombers. 
Automotive and Aviation Industries, 
November 15, 1942, pages 34-37, 70, 
8 illus. 

Fire Power Makes the Difference! 
The writer tells of the part taken by 
the eight-gun fighter in winning the 
Battle of Britain and describes its 
origin. The development of arma- 
ment for fighter airplanes is traced, 
with reference to the improvement 
that was taking place at the same time 
in the aircraft. It is shown that supe- 
rior quality made it possible for the 
R.A.F. to overcome the enemy’s supe- 
rior quantity. Canadian Air Cadet, 
November, 1942, pages 10, 23, 2 illus. 

Notes on Enemy Bombsights. F. 
Postlethwaite. This is the second and 
concluding article on enemy bomb- 
sights. A description is given of op- 
tical types of bombsights. It is ex- 
plained that the use of optical sys- 
tems incorporating adjustable mirrors 
and prisms marks a well-defined stage 
in the evolution of bombsights. Also 
described is a B.Z.G. 2 bombsight 
recovered from a Junkers Ju 88 air- 
craft. The operation of this bomb- 
sight is based on the Clementi prin- 
ciple, which is briefly explained. In- 
formation is furnished on the Lotfe 7B 
automatic bombsight which is inter- 
changeable with the B.Z.G. 2. In 
conclusion, the A.R. 3 computor made 
by Steinheil of Munchen is described. 
Aircraft Engineering, October, 1942, 
pages 276-280, 11 illus. 


Avigation 


Astral Aircraft Navigation. J. W. 
Melson. The seventh installment of 
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The “Northrop group” tells how 


new U.S. shortcuts work to produce 


harder-hitting warplanes...faster! 


IME—MAN-HOURS by tens of thousands 

—go into template making on any new 
fighting plane design. For every part of the 
new airplane, there must be many duplicate 
templates, each shaped and cut and ground 
to an accuracy of .015 of an inch. 


This has been one big reason why it has 
taken many months to get new airplanes of 
later, deadlier types rolling from the assem- 
bly lines in quantity. 


It was a bottleneck which engineers of 
the Northrop group set out to break. After 
months of labor they discovered how to 
make identical duplicate templates by what’s 
now known as “electrolytic etching.” Today 
the new method turns out tens of duplicate 
templates in the time and with the labor 
formerly needed to make one. 


This new process actually shortens by five 
precious weeks the stupendous job of put- 
ting a typical new-design, harder-hitting 
warplane into the air! This faster Northrop 


method of tooling is now being shared with 


other U.S. airplane makers. 


Northrop is also turning over, for other 
manufacturers to use, the Northrop method 
of welding with Helium which has removed 
one barrier to the all-welded airplanes of 
the future. 


Other aircraft companies, in turn, are in- 
forming the Northrop group of their own 
new-found secrets. In fact, all U.S. aircraft 
industry is pooling its techniques — pooling 
its new devices and discoveries clear down 


the line from blue-prints to finished planes. 


That is teamwork as U.S. plane designers 
and plane builders understand it. It is the 


“makings” of victory. 


NORTHROP 
AIRCRAFT, Inc. 


Northrop Field, Hawthorne, California 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, INC, 
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this article contains a continuation of 
the discussion on intercepts and the 
computation of the altitude of stars. 
Rules for identifying stars are ex- 
plained, as well as the use of Ageton’s 
tables and Dreisonstock’s tables. 
Other methods are given for the deter- 
mination of latitude from the pole 
star and for the use of pole star tables. 
The stars and the time can be used for 
the determination of longitude. In- 
struction is given in the use of the 
Weems star altitude curves. A list of 
navigation abbreviations is appended. 
Canadian Aviation, November, 1942, 


pages 48-55, 7 illus. 


Business and Finance 


Financing the Airlines. Selig Alt- 
schul. A discussion is presented of the 
capital requirements of the air trans- 
portation industry in connection with 
the expected postwar expansion. It 
is indicated that the needs of indi- 
vidual air lines may run from about 
$200,000,000 to $650,000,000. An 
analysis is presented of this financing 
problem in an effort to evolve a pro- 
gram to fit the needs of the industry. 
Comparisons are made with the capital 
investments of the railroads and the 
highway transportation facilities now 
in use. Cases are cited illustrating 
the facility with which air transport 
fleets have been financed in the past. 
It is held that financing by means of 
equipment-trust certificates is a fea- 
sible and satisfactory method, having 
been used by Pan American Airways 
in 1939. The plan is compared with 
railroad equipment-trust financing, 
to which its similarity is shown. The 
capital structures of air lines are ex- 
amined and suggestions are made for 
avoiding investment ills in air-line 
financing. The policies of the Civil 
Aeronautics Board should be taken 
into consideration when plans are 
made. Aviation, November, 1942, 
pages 219, 221, 279, 280. 


Camouflage 


Camouflage for Civilian Defense. 
Cyril Wells. An article describing 
the Camouflage for Civilian Defense 
Exhibition held at the Museum of 
Modern Art, New York City. The 
exhibition consisted of 25 illustrated 
panels and ten models of protective 
concealment, of interest to the layman 
and the student of camouflage. Air- 
lanes, November, 1942, pages 13, 20, 3 
illus. 


Civil Air Defense 


The Fourth Defense Service. Col. 
A.M. Prentiss. The article deals with 
civilian organization for air-raid pro- 
tection. Civil air defense is broadly 
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defined as the combined efforts of the 
armed forces and the civil population 
of a nation against air attack. It is 
explained that civilian air defense 
comprises two general categories of 
activities, collectively known as ac- 
tive defense and passive defense. Ac- 
tive defense deals with measures taken 
by the armed forces. Passive defense 
consists of negative measures em- 
ployed by civil authorities and is the 
main subject of the article. It is 
pointed out that since state and local 
authorities are required to furnish 
protection to life and property within 
their jurisidictions, it is the respon- 
sibility of states and municipalities to 
take adequate measures for the pro- 
tection of their civil populations 
against air attack. The role of the 
Federal Government in passive de- 
fense is primarily supervision and co- 
ordination. Reference is made to the 
connecting link between active and 
passive defense known as the Aircraft 
Warning Service. The methods re- 
quired for organizing a community for 
passive defense are enumerated and 
discussed in considerable detail. 
Charts show the organization of the 
Aircraft Warning System, the typical 
civilian defense organization. A map 
shows the location of United States 
regional offices for civilian defense. 
Army Ordnance, November-Decem- 
ber, 1942, pages 470-474, 3 illus. 

Defensa Antiaérea del Territorio 
Nacional (Anti-Aircraft Defense of the 
National Territory). Angel Riafio. A 
survey of the possibilities of an air 
attack on Mexico in which the writer 
depicts the coast lines of the Atlantic 
and the Pacific as the most vulnerable 
areas. To cope with this situation he 
recommends a network of observation 
posts not only on both coasts but 
covering also the industrial and more 
populated sections of Mexico. Ana- 
huac, September-October, 1942, pages 
21-24, 1 illus. 


27 


Civil Aviation 


Wings for the Working Girl. Juli- 
etta K. Arthur. This article tells how 
the Women Flyers of America are 
helping to qualify women for pilots 
and other aviation jobs. In addition 
to describing the diversified back- 
ground of members, it relates how the 
club was organized, how it expanded, 
and the scope of its activities. Flying, 
December, 1942, pages 41, 42, 136, 137, 
1 illus. 


Britain’s Civil Flying Proves Its 
War Value. J. Bradbrooke. High 
commendation is accorded the contri- 
butions to the war effort made by 
various phases of British civil aviation. 
The article first considers the Air 
Transport Auxiliary, its organization, 
and its functions; then the work being 
done by civil pilots under the Ferry 
Command. It next describes the acti- 
vities of the internal airways, offering 
actual figures as to the number of miles 
they fly, the mail and freight carried, 
and the limited equipment with 
which they have to work. The last 
part of the article is devoted to an ac- 
count of the contribution that is called 
the most important of all, that of 
British Overseas Airways. Informa- 
tion is presented on that organization’s 
air routes, aircraft, and personnel. 
The Sportsman Pilot, Mid-November, 
1942, pages 38, 39, 48, 49, 4 illus. 


“Dear Mr. Manufacturer... .” 
Paul Pierce. The typical plane that 
will be in demand by the typical 
American after the war is envisioned. 
Specifications of safety, comfort, ease 
of handling, and reasonable cost are 
listed to provide a family plane that 
will make the use of airplanes as casual 
as that of autmobiles. The airplane 
pictured bears a notable resemblance 
to an automobile on wings. Flying, 
December, 1942, pages 55, 56, 135, 
136, 2 illus. 


Design 


New Developments in Simplified 
Control. Ralph H. Upson. Problems 
of control are presented from a stand- 
point of simple operation rather than 
mere mechanical simplicity. Of first 
importance is the elimination of incon- 
sistent or abnormal behavior in which 
spinning is classed. The influence of 
wing and engine position is discussed, 
and several advantages of an automo- 
bile-type wheel arrangement are 
brought out. 

A primary control, in which flaps 
are coordinated with elevator and rud- 
der with ailerons, is advocated. In a 
possible’ supplementary pedal control, 


ground brakes are coordinated with air 
drag obtained by opposite deflection 
of two rudder surfaces. 

Special problems, considered from a 
standpoint of simplified control, in- 
clude stability against overturning on 
the ground, inertia loads on the wing, 
spiral stability, and control require- 
ments for following a compass course. 

The ideal airplane for private fly- 
ing is described as being: outstand- 
ing in vision, incapable of spinning, 
comparable with an automobile in 
simplicity of control, yet with unques- 
tioned superiority of cross-country 
performance. Journal of the Aero- 
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OME NIGHT an armada of 
planes will ride the cushion 
of clouds that conceals the 
land of Nippon down below. 

Crouched in the patch of light that 
lays across their tables, the navi- 
gators of this armada will trace a 
line on a map, and through an Astro 
Compass they will “shoot the stars” 
... perhaps Arcturus... for their 
position and their course. And then 

the stars will say, “Tokyo below!” 


ENGINEERING 


This is now happening nightly all 
PI 5 


No need to fly low 
for landmarks. No need to pierce the 
tricks of camouflage, because there 
are instruments that take directions 
from the signposts that are forever 
fixed. The stars. 

These instruments... the Astro 
Compass that says, “You are here, 
and the enemy objective is there” 
. .. must be very true, very precise, 
very reliable. They are allofthat... 


over the world. 


JANU 


ARY, 19438 


The glimmer from 
XS may set _Fapan ufire 


almost as true, as precise, and as 
reliable as the very stars from which 
they take instructions. 


The AstroCompass is among the electrical and 
navigational instruments which we are pro- 
ducing for war-time aircraft. These products, 
being precision instruments, require skill, 
care and patience in the making. Every effort 
is made to bring these qualities into play, and 
there is evidence that the enemy is well 
acquainted with their fruits. 


OE Company, Dayton, Ohio 


MANUFACTURERS OF ELECTRICAL AND NAVIGATIONAL INSTRUMENTS FOR AIRCRAFT 


A GOAL TO SHOOT AT! Our employes voluntarily invest 16% of their earnings 
$10.00—in War Bonds. We would like to mention in future mes- 
f other companies in the aircraft industry that are equalling or 


$1.60 out of every 


sages the names 


exceeding that mark. May we hear from you? 
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nautical Sciences, December, 1942, 
pages 515-520, 548, 3 illus. 

Proportioning a “Canard” Airplane 
for Longitudinal Stability and Safety 
Against Stall. Joseph V. Foa. The 
conditions for static longitudinal sta- 
bility and controllability and _ for 
safety against stall of a canard-type 
airplane are investigated. 

It is found that the designer’s free- 
dom of initiative in proportioning a 
canard is restricted in very definite 
ways. The fact that some of these 
restrictions have probably not been 
entirely known may serve to explain 
some of the failures of the past. 

The rules that must be followed in 
order to secure longitudinal stability 
and controllability and safety against 
stall are determined for both the 
conditions of power-off and power-on, 
whether the high-lift devices are 
operating or not. 

High-lift devices on the tail only, as 
they have been used in two recent 
canards, are found to be dangerous, 
unless the range of the allowable c.g. 
locations is greatly reduced. The use 
of tail high-lift devices when the wing 
is equipped with flaps is recommended. 
but it is found that the wing and tail 
high-lift devices must be operated in 
conjunction with each other and under 
a single control. The relation that 
must exist between their deflections is 
established. 

The procedures for the selection or 
determination of the airfoil section, as- 
pect ratio and area of the tail surface, 
tail length and angle of setting of the 
stabilizer are indicated. 

It is felt that the tail-first airplane 
still deserves the earnest attention of 
designers. Journal of the Aeronautical 
Sciences, December, 1942, pages 523 
528, 3 illus. ; 

Life Begins at 120. An analysis of 
the flight characteristics of the Culver 
airplane. The writer’s conclusion is 
that while more skill is required to 
pilot a Culver than other light planes 
the high efficiency of the plane justi- 
fies this. Among the virtues of the 
plane which he praises are its 120-mile 
speed, providing greater cross-country 
utility than is available in other light- 
plane types, its fuel economy, and its 
ability to achieve consistently good 
three-point landings. He cautions 
that the pilot must learn to handle the 
torque characteristics in the take-off 
run, must avoid overshooting in the 
approach glide, and must not spin in. 
Air Facts, December, 1942, pages 28- 
32, 36-46, 5 illus. 

Factors Controlling Aircraft Design 
and Combat Performance. Major 
Nathaniel F. Silsbee. An extensive 
analysis of the design and performance 
of American, British, and German 
warplanes. The writer explains how 
each performance requirement calls 
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for a specific quality that may conflict 
with other specifications and that, 
accordingly, a compromise must be 
reached which sacrifices some qualities 
for others. He discusses the problems 
involved in the design of bombers and 
fighters, giving examples of develop- 
ment in both types. Fallacies in eriti- 
cisms of U.S. military airplanes are 
also revealed. It is reported that the 
record of their performance, when 
properly evaluated, has been good and 
is getting better. Aviation, November, 
1942, pages 96-99, 307, 308, 311, 312, 
315, 316, 319, 320, 4 illus. 

Comfortization of Military Aircraft. 
Part 4. Albert A. Arnhym. Part four 
of a series of articles analyzing the 
feasibility and necessity for comfort 
accessories in military aircraft. This 
installment deals with the soundproof- 
ing of such airplanes. It first estab- 
lishes the reasons why soundproofing 
should be considered essential, then 
goes into detail about several methods 
whereby the noise and vibration in 
fighting aircraft can be reduced to a 
minimum. The requirements for 
soundproofing and weight-allowance 
considerations for the equipment are 
discussed. Calculation principles for 
soundproofing are explained and the 
materials to be used are indicated. 

In describing the actual application, 
the procedure is separated into two 
stages, primary and secondary. Pri- 
mary soundproofing is denoted as the 
reduction of noise at its source by in- 
corporation into the design of the air- 
plane itself. The purpose of second- 
ary soundproofing is to provide insula- 
tion for the prevention of noise enter- 
ing the cabin and to absorb noises that 
do enter or are created inside the 
sabin. Aero Digest, November, 1942, 
pages 202, 204, 206, 209, 278, 280-282, 
5 illus. 

Less Power to Use. William T. 
Piper. In a forecast of what postwar 
light planes will be like, the writer 
prophesies that sufficient speed will be 
supplied not by higher horsepower but 
by smoother design. He specifies that 
the cost of the plane should be one 
dollar a pound per unit weight. 
Among other requirements indicated 
are low operating and maintenance ex- 
pense and the ability to land and take- 
off in limited areas. Skyways, De- 
cember, 1942, pages 27, 29, 70, 71, 4 
illus. 

The Future of Fighter Design. J. 
I. Waddington. As a basis for indicat- 
ing the trend of future development, 
the writer analyzes the design of cur- 
rent fighter aircraft. The problems 
involved are said to be primarily those 
concerned with enclosing the engine, 
pilot, armor, fuel, and other equip- 
ment in the least possible space, with 
the smallest possible expenditure of 
weight, producing at the same time 


29 


the best possible all-around perform- 
ance. Keeping down the final weight 
of the aircraft and yet achieving 
structural strength, aerodynamic effi- 
ciency, and the effective disposition of 
all necessary equipment is the com- 
promise for which airplane designers 
strive. 

The lines of development predicted 
by the article are: more and more 
power with the problems of trans- 
mitting it through the airscrew; more 
and heavier armament and armor; 
capacity for greater altitudes; re- 
placement of the present type of en- 
gine and airscrew by some form of jet 
propulsion power unit that will dis- 
pense with the airscrew completely. 
Western Flying, November, 1942, 
pages 30, 31, 68, 4 illus. 

Weight Control Engineering. Wil- 
liam F. Nicol. The importance of the 
work of weight-control engineers is 
discussed in connection with the value 
of such work for the aircraft manufac- 
turers as well as the commercial air- 
lines. It is shown that two primary 
conditions must be fulfilled from the 
standpoint of the weight-control engi- 
neer—namely, the airplane must never 
be loaded in excess of its approved 
gross weight and the center of gravity 
must never be outside the limits set 
by the manufacturer and the Civil 
Aeronautics Administration. Meth- 
ods for the calculation of weight and 
loading factors are set forth, as well as 
for maintaining accurate records. 
Aero Digest, November, 1942, pages 
216, 218, 260, 1 illus. 

The Case of the Slip-wing Bomber. 
Keith Ayling. Consideration is given 
to the use of the slip-wing principle as 
a means of enabling aircraft to carry 
heavier bomb loads. Advantages and 
future possibilities of the slip-wing 
construction, which enables the pilot 
to discard excessive wing area after 
the take-off, are discussed. It is sug- 
gested that the slip-wing airplane 
might be used for hit-and-run raids 
and “sitting patrols.’”’ What has been 
done in the development of the slip- 
wing principle is set forth. Air Prog- 
ress, January, 1942, pages 5-7, 67, 
68, 5 illus. 

The Pursuit of Better Performance. 
This article stresses the importance of 
keeping ahead of the enemy with re- 
gard to warplane performance. It is 
stated that the production of aircraft 
of unsatisfactory performance is waste- 
ful of both human effort and material 
resources. The writer discusses ad- 
vances in aircraft design and examines 
what he calls the margin to draw upon 
in the effort to secure further increases 
in performance. Aircraft, July, 1942, 
pages 8-10, 40, 8 illus. 

The Value of a Pound Saved by 
Weight Control. Part 2. John E. 
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1F YOU'RE WORKING WITH ALUMINUM, 


you should have this book -- 


ah 


WELDING 


AND BRAZING 


ALCOA ALUMINUM 


Here’s a book of data designed to meet the 
needs of the practical man—the welder who 
is working with Aluminum Alloys. It describes 
in detail the practices now widely employed for 
joining Aluminum parts by gas welding, are 
and resistance welding, and by brazing. 

This book is planned to assist the war effort 
by making every welder more proficient at his 


job. Typical subjects covered are: Welded joint 


ALCOA 


ALUMINUM 


REVIEW—JANUARY, 19438 


Time / 


The 


design—preparation of parts—types of welding 
| I YI 


equipment—electrodes and fluxes—tip selection 
and flame adjustment—inspection and finish- 
ing—strengths of welds. 

Joining Aluminum Alloy parts by welding 
and brazing is readily mastered with knowledge 
like this at your command, plus a little practice. 
You may have this book free. Use the coupon 


to send for your copy today. 


ALUMINUM COMPANY OF AMERICA, 
1 1980 Gulf Bldg., Pittsburgh, Pa. JM 


; Please send me this new book. 
Name 

Company 

Street 


! City 
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Ayers, Sr. In the second part of this 
study of the economic aspects of 
weight saving the writer applies the 
equations developed in the first part 
of the article. Application is made to 
various types of military aircraft as 
well as commercial types, including 
twin-engined commercial transports, 
four-engined transports, and a hypo- 
thetic supertransport. His reasoning 
is supported by mathematical calcula- 
tions intended to be helpful to de- 
signers in determining these factors of 
weight control during the planning 
stage. Results are tabulated. Con- 
sideration is given to the possibility 
of the inclusion of bonus and penalty 
clauses in contracts with aircraft 
manufacturers as a means of control- 
ling the weight of the airplane, these 
factors being explored at considerable 
length. Conclusions are set forth 
under eleven major headings. Aero 
Digest, November, 1942, pages 238, 


PERIODICALS 


241, 242, 245, 246, 248, 251, 252, 
255. 

Continental Design Competition 
Winners. Information is presented 
on features of airplane design which 
won the 1942 award sponsored by the 
Continental Motors Corporation for 
students of the aeronautical engineer- 
ing department of the University of 
Detroit. Details are given on the con- 
struction and dimensions of the win- 
ners of the first and second prizes. 
Aero Digest, November, 1942, pages 
220, 222, 256, 259, 4 illus. 

Problems of Aircraft Size. Major 
Oliver Stewart. Considerations gov- 
erning the size of aircraft are briefly 
discussed and the limitations are out- 
lined for the different types. Air- 
planes used by the Royal Air Force 
are surveyed briefly, with reference to 
their principal characteristics. Air- 
craft, August, 1942, pages 11, 40, 2 
illus. 


Engines 


Mixture Control for Aero-Engines. 
G. Fitzpatrick. The writer first calls 
attention to the recognized fact that 
the normal Venturi carburetor fails 
to compensate the fuel-air ratio cor- 
rectly for all altitudes encountered, 
and points out that an examination of 
any Venturi carburetor will reveal 
that a compromise has been selected. 
He then proceeds to present a line of 
investigation which, in theory at least, 
furnishes an answer to the problem of 
maintaining the fuel-air ratio constant 
at a selected value suited to the engine 
operating conditions. Aircraft Engi- 
neering, October, 1942, page 294. 

Two-Stroke Diesel with Exhaust 
Turbo-supercharger. J. W. Swiss- 
tunoff and A. A. Kuritz. An article 
in two parts originally published in 
the Russian periodical Dveselestro- 
jenije. The writers first review engi- 
neering problems connected with two- 
stroke Diesel engine design with par- 
ticular reference to scavenging and 
supercharging, then propose a new de- 
sign of two-stroke engine with direct 
flow scavenging. They point out 
that where the important considera- 
tions are high power to weight and 
compactness the two-stroke Diesel 
engine has taken first place. It is 
stated the principal obstacle in the 
development of a high-speed, two- 
stroke engine is lack of suitable scav- 
enging. Advantages of the centri- 
fugal supercharger are outlined. It is 
emphasized that experience with four- 
stroke engines shows that the most 
efficient drive for the centrifugal super- 
charger is furnished by the directly 
coupled exhaust-gas turbine. Success- 
ful application of the turbosuper- 


charger to the two-stroke engine 
would give important advantages. 
The writers present a basic design of 
engine incorporating exhaust slide 
valves and a special mechanism for 
their operation to permit regulation 
of exhaust opening and degree of com- 
pression for various operating condi- 
tions. The exhaust gases issuing at 
highest pressure separate to drive the 
turbine. One application of the design 
shown is that of a two-stroke engine 
in V-form with piston slide valves. 

It is concluded that the proposed 
design with controlled exhaust, turbo- 
supercharger and variable scavenging 
period may well find wide applica- 
tion to marine engines and to engines 
for altitude flying. Automotive and 
Aviation Industries, November 15, 
1942, pages 28-31, 4 illus.; December 
1, 1942, pages 26-30, 4 illus. 

Effect of High Speed Dive on Air- 
craft’s Power Plant. J. Baker. This 
article, translated from Luftwissen, 
deals with power-plant problems en- 
countered in the dive bomber. Objec- 
tionable effects of a high-speed dive 
on the power plant and measures 
taken to overcome them are described. 
It is explained that in a high-speed 
dive the engine, with closed throttle, 
races violently, owing to the action of 
the airflow on the airscrew similar to 
the so-called windmilleffect. A 
countermeasure is the provision of a 
variable-pitch airscrew. Supercool- 
ing in the engine-cooling and oil sys- 
tems is controlled by closing the radia- 
tor shutters. Oiling of the combustion 
chamber due to depression in the 
cylinder is reduced by a special com- 
bustion chamber design. Additional 
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stress on the screw shaft is reduced by 
diving brakes and the variable-pitch 
airscrew. Solutions to other problems 
are found in a special arrangement of 
the fuel suction and vent connections, 
improved materials and methods of 
construction, and aneroid controls. 
Aircraft, September, 1942, pages 14- 
16, 1 illus. 

Engineering Piston Rings for High- 
Speed Diesels. Paul S. Lane and 
Stuart Nixon. Recommendations to 
improve the piston rings of high-speed 
Diesel engines are offered following a 
study of the subject. Causes of ring 
breakage, wear, and other troubles are 
discussed in considerable detail. It 
is noted that some of the excellent 
cylinder oils now available have im- 
proved the performance of Diesel pis- 
ton rings. Consideration is given to 
the effects of excessive ring loading, 
ring flutter, injection timing, and fre- 
quent starting and stopping on ring 
performance and failure. In summar- 
izing the subject it is stated that ring 
wear normally increases with speed 
and that excessive wear is, in most 
cases, the result of dirt getting into 
the engine. Reference is made to the 
importance of frequent oil drainage 
and the proper maintenance of air and 
oil filters. The application of surface- 
treated, hard-plated, or metal insert 
rings when conditions are unusually 
severe is suggested as a means of 
lengthening the period between over- 
hauls. It is stated that consideration 
also must be given to cylinder finish 
and ring surfaces. S.A.E. Journal, 
December, 1942, pages 528-532, 4 
illus. 

More Power to You. William B. 
Stout. A prediction of the changes 
that will be necessary in engine design 
to promote the more general use of 
light planes after the war. The 
writer affirms the possibility of a light 
engine of 1lb. perhp. He pictures the 
postwar private plane as a_ twin- 
engined, four-passenger craft that will 
be able to accomplish water crossings 
and which will sell for about $5,000. 
His specifications for the engine are 
that it be a standard four-cycle, over- 
head-valve type of power plant with 
no thermal or mechanical complica- 
tions. He states that the alterations 
must be in the mechanical layout and 
in better structural design to obtain 
more cubic inches per pound of mate- 
rial. Other changes considered neces- 
sary are listed. Skyways, December, 
1942, pages 26, 28, 71, 3 illus. 

The Trusty ‘OX.’ Thomas F. Buck. 
The sturdy qualities of the Curtiss en- 
gine OX-5 are praised in this general 
description of the World War I en- 
gine. Comparing its characteristics 
with those of present-day airplane 
engines, the contributions of the OX 
to World War II are noted from two 
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angles: one, because of the fact that 
many capable flyers and instructors 
trained on it; two, as a basis of de- 
velopment for current engines. Fly- 
ing, December, 1942, pages 57, 70, 72, 
139, 2 illus. 

Bearings and Bearing Corrosion. 
Leonard Raymond. The subject of 
bearing corrosion is discussed in this 
paper. It is found that the corrosion 
of copper-lead bearings specifically 
can be reduced by improving the fine- 
ness of the microstructure. All bear- 
ings appear to be aided greatly by a 
reduction of operating temperatures. 
It is further explained that treating 
the corrodible bearings by special 
processes, such as indium plating, 
greatly increases their corrosion resist- 
ance. Anomalies are cited which in- 
dicate that bearings and oil combina- 
tions do not behave in relatively the 
same manner in all engines. S.A.E. 
Journal, December, 1942, pages 533 
537, 8 illus. 

Combustion Chamber Phenomena. 
E. A. Smith. A survey is presented 
covering ten years of progress in the 
knowledge of what happens in the 
eylinder of an internal combustion 
engine. Developments in the use of 
fuels of higher octane number and 
antiknock compounds that have made 
higher compressions with 
accompanying increase in power are 
discussed. Reference is made to the 
fact that progress has been the result 


possible 


of intensive research and development 
in branches which might appear to 
have little connection with the sub- 
ject. 

Discussing fuel composition, it is 
pointed out that the beginning and 
end of the process of combustion are 
fairly clear, but the stages through 
which the gasoline mixture passes in 
its conversion to carbon dioxide and 
steam are complex. Drawing on the 
findings of other investigators, con- 
sideration is given to combustion 
phenomena. It is explained that 
formaldehyde is present in the un- 
burned portion of the fuel during de- 
tonation, but, while tetra-ethyl lead 
suppresses knocking, it does not elimi- 
nate formaldehyde. Yet, if formal- 
dehyde is eliminated by the addition 
of anilin, knocking is suppressed. The 
full significance of this anomaly is not 
clear. 

When flame travel from the point 
of ignition is too fast, combustion ap- 
proaches the character of an explosion 
and detonation with accompanying 
power loss occurs. Knowledge of 
flame speed is important in the design- 
ing of a cylinder that will yield better 
efficiency. Information on flame front 
velocity is presented with the aid of 
charts. The writer continues with a 
discussion of carburetors versus fuel 
injection, the importance of cylinder 
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design, and future possibilities. Aero- 
nautics, November, 1942, pages 42-44, 
9 illus, 

Gipsy Variety. ‘Tabulated are the 
brake horsepower, type of airscrew, 
and remarks on various engines in the 
Gypsy Major series and the Gipsy 
Six series. ‘Fhe engines considered in 
the Major group are Gipsy Major I, 
I.C., and II; in the Six family are the 
Gipsy Six I, H.C., R., I], and IILS. 
and the Gipsyqueen, Gipsyqueen I, 
III, and IV. Photographs illustrate 
several of the models. The Aeroplane, 
October 16, 1942, page 455, 2 illus. 

Design of Cross-Flow Heat Ex- 
changers from Tested Core Sections. 
Paul A. Scherer. In this paper the 
writer describes ethod of deter- 
mining the performance of cross-flow 

Prestone 
radiators from laboratory tests of a 
the cooler. It 
ethod is simple 
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1942, pages 542 


mine the relations 
cooling airflow, and } 
any desired performance. 
Journal, December 
548, 4 illus. 
Aircraft Propulsion Systems. G. 
Geoffrey Smith. In the first of a two- 
part article the wi 
siderable enthusiasm for the gas tur- 
bine and expresses the opinion that it 
may, intime, seriously rival the recipro- 
cating engine for the propulsion of 
aircraft. Naming as advantages even 
greater design simplicity than the 
steam turbine, ready adaptability for 
aircraft use, and compactness that 
favors accommodation in a stream- 
lined structure, the writer traces the 
history of the gas turbine from the 
Stolze hot-air turbine of 1872 and 
presents a hypothetic example of 
thermal efficiency. The features of 
reciprocating engines are outlined and 
their limitations are considered from 
the standpoint of size and power out- 
put in comparison with the desirable 
characteristics of the turbine. Com- 
parisons are also made with the steam 
turbine, and the two fields of research 


iter confesses con- 


are discussed, involving the ‘constant 
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volume” cycle and the ‘“‘constant 
pressure” cycle. Applications of gas 
turbines in other fields are related, and 
mention is made of the use of turbo 
blowers as superchargers for recipro- 
sating engines. The Brown-Boveri 
turbine-driven airscrew aircraft unit is 
described. 

Part II contains a description of 
another design of combined airsecrew 
and efflux propulsion, projected by the 
Swedish firm of Aktiebolaget Ljung- 
stroms Angturbin. The construction 
and operation of the Heppner turbine 
plant are also shown, although it is 
not specifically intended for aircraft 
propulsion. A multiscrew plant pro- 
jected for large transport aircraft by 
L. E. Baynes and the Alan Muntz 
Company is also described. Flight, 
October 15, 1942, pages 417-421, 6 
illus.; October 22, 1942, pages 439 


441, 5 illus. 


Flight Technique 
Mass Approach Technique. The 


writer touches briefly on what is 
termed “traffic control” over the tar- 
get in bomber raids. A typical target 
area having a radius of two miles and 
around this a control area circle of 30 
miles radius is used as the subject for 
study. 
density over the target with a given 
number of attacking aircraft. The 
writer shows how an increased number 
of courses will reduce the density on 
the run-up. Aeronautics, November, 
1942, page 57, 1 illus. 

Resumption of Flight After Forced 
Landing. Alexander N. Treshking. 
A discussion of the danger involved in 
attempting a take-off after a forced 
landing without being absolutely cer- 
tain about the cause of the original 
power-plant failure. The writer warns 
that unless the difficulty is located and 
eliminated, repetition of the condition 
is likely to occur. He follows this with 
reasons why the so-called ‘“‘temporary”’ 
interruption in fuel supply often turns 
out to be a chronic interruption. 
Canadian Aviation, November, 1942, 
pages 58, 94, 96. 


Figures are presented on the 


Flight Testing 


I Ride the Lightning! Lewis D. 
Parker. A Lockheed test pilot de- 
scribes his experiences in testing the 
Lockheed Lightning P-38 interceptor, 
and tells how the plane performed. 
Air Progress, January, 1943, pages 
16, 72, 73, 1 illus. 


Gliding and Soaring 


Silent Wings to Victory. Lt. Leeds 
Mitchell, Jr. The writer discusses the 
rapid transition in motorless flight due 
to the growing recognition of the im- 
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LOGKHEED LIGHTNING 


A LEADER IN HIGH SOCIETY! The 
famous Lockheed P-38, popularly des- 
ignated as the Lightning. This fighter 
climbs spectacularly to ward off hostile 
aircraft before they reach their goal. It 
has already seen service on many fronts. 
Every day more and more of these ships 
are rolling off Lockheed production 
lines for service with the United Nations. 
The Lightning is extremely maneuver- 


able, has great speed, and an un- 
matched rate of climb. That’s why B. F. 
Goodrich, manufacturers of Silvertown 
Airplane Tires and 

Expander Tube 

Brakes, nominate the 

trim P-38 Lightning, 

designed and built 

by Lockheed, as‘‘The 

Plane of the Month.” FIRST TS RUBBER 
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Ameripol reaction when subjected to heat is just 
as important as its resistance to cold. It is supe- 
rior to natural rubber in resistance to heat. 
Compounds designed to provide maximum heat 


resistance placed in an oven for 3 days, at 212° 
F., showed decrease in elongation of only 20 to 


4 25%, an increase in tensile strength of 15 to 20%. 


Performance tests which put Ameripol parts through the gruel- 
ling strain of hour-after-hour operation are gauged and recorded 
in the B. F. Goodrich laboratories. They give the same flexing as 
in actual use. Ameripol parts under tests of 75,000 to 150,000 
cycles show no appreciable wear or distortion. 


RIPOL the B.F. Goodrich synthetic rubber, has propert 
AMEKT™= of great importance to aircraft performance! 


Tensile strength is de- 
termined on this preci- 
sion tensile gauge. The 
tests show that a 1” strip 
of medium hard Ameri- 
pol stock, stretched to 
2” and held for 10 min- 
utes, showed only 3.1% 
retained elongation. 


Ameripol compound 
placed in a refrigerated 
vault and subjected to sub- 
zero temperature of 
—50° F. for as long as one 
week MAINTAINS its 
NORMAL flexibility. It 
can be benttoa 180 degree 
angle around a 34" rod 
while still at—50° F. with- 
out checking, cracking or 
breaking. Actual opera- 
tion tests at—50° F. by 
aviation authorities reveal 
the same results. 


Ameripol compression 
tests under the exact- 
ing gauges of an Olson 
Compression Machine 
graphically show 
Ameripol’s ability to 
withstand severe shock 
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OME OF THE USES OF 
WMERIPOL ON AIRCRAFT/ 


FUEL HOSE 


B. F. Goodrich Fuel Hose is 
made with a synthetic tube and 
cover, and two braided inserts. 
The synthetic rubber is gasoline 
resistant, and prevents peeling 
and swelling. (Ordinary hose 
should never be used for gaso- 
line, since gasoline attacks the 
interior, Causing it to crumble 
and clog the fuel system with 
small particles of rubber.) 


SPONGE PRODUCTS 


Sponge Tubing finds its greatest 
use and is most generally recom- 
mended as an insulating mate- 
rial where rigid insulations are 
hard to apply, are impractical 


and unsatisfactory. Sponge 
Cord is used chiefly for Gaskets, 
Shock Absorbers, Windlace, 
and various types of Seals. If 
Sponge Slabs, Tubing or Cord 
will not satisfactorily serve your 
purposes, Sponge in special 
molded shapes can be supplied 
to meet exact specifications. 


HUNDREDS OF EXTRUDED 
SHAPES AVAILABLE 


These cross-section drawings 
illustrate the complex shapes 
and designs B. F. Goodrich can 


produce by the extruding proc- 
ess. We can produce any shape 
practical by the extruding proc- 
ess up to almost any desired 
length. For further detail and 
illustrations of other designs, 
write for “Rubber Guide Book 
for American War Industries.” 
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portance of the glider in war. He 
then presents some details regarding 
the procedure followed in training 
lider pilots for the Army. Soaring, 
July-August, 1942, pages 1-4, 2 illus. 

Transport Soaring. The writer de- 
scribes the training of glider pilots at 
the new Army air base at Stuttgart, 
Ark. It is explained that operations 
began after the arrival of half a dozen 
new cargo gliders—said to be the first 
of these delivered for training to the 
A.A.F. Flying Training Command. 
Southern Flight, November, | 1942, 
pages 24-26, 5 illus. 

The Fifth Annual Western Meet. 
David A. Matlin. An article describ- 
ing how a modified version of the An- 
nual Western Gliding and Soaring 
Championships at Bishop, Calif., was 
held over the Memorial Day week end 
despite difficulties due to war condi- 
tions. Soaring, July-August, 1942, 
pages 9-11, 4 illus. 


High-Altitude Flying 


Flying at 50,000 Feet. Richard C. 
Molloy. An examination of the prob- 
lems that have to be solved before 
flying at a height of 50,000 ft. becomes 
possible. With solutions indicated, 
the three chief problems discussed are: 
obtaining an engine powerful enough 
to attain the height; making it physio- 
logically possible and comfortable 
for people to travel at that altitude; 
and developing the basic design of the 
airplane so that the thrust available 
from the propeller is enough to offset 
the total drag of the plane. 

A few other high-altitude problems 
are studied and the writer also sug- 
gests answers for these. They include 
the questions of: a suitable propeller, 
proper engine and oil cooling, redue- 
tion of ignition and fuel oil troubles, 
and elimination of excessive window 
frosting. Flying, December, 1942, 
pages 50-52, 130, 8 illus. 


History 


De Havilland, Manufacturers of 
Some of World’s Best Aircraft, Now 
Make “Mosquito” in Canada. A 
brief account of the organization, ex- 
pansion, and development of the de 
Havilland Aircraft of Canada, Limited. 
As a background for the achievements 
of the Canadian subsidiary, a few of 
the accomplishments of the British 
parent company are also listed. The 
article includes announcement of de 
Havilland’s plans to produce the Mos- 
quito plane. Commercial Aviation, 


November, 1942, pages 42, 43, 8 illus. 

Ha Vinte Anos (Twenty Years). An 
account is given of the commemora- 
tion of the first flight across the South 
Atlantic, which was made 20 years 
The avia- 


earlier, on June 17, 1922. 


PERIODICALS 


A closeup of the new CG-4A 15-man troop glider shown at one of the Boeing Airplane 
Company plants. 


tors Gago Coutinho and Sacadura 
Cabral made the first flight from Lis- 
bon to Rio de Janeiro.  Aviacao, 
June, 1942, page 3; ‘‘20° Anniversario 
da Travessia Aerea do Atlantico Sul” 
(20th Anniversary of the First Flight 
Across the South Atlantic), Revista 
do Ar, June, 1942, pages 15-19, 2 
illus. 


Icing 
Electronic Control of De-Icing 
Equipment. Waldo Kliever. An 


count is presented of the development 
in the laboratories of the Minneapolis- 
Honeywell Regulator Company of an 
instrument that not only makes pos- 
sible accurate measurement of ice and 
the rate of its formation on airplane 
wings but can also automatically 
turn on the deicers at the exact time 
to be most effective. It is noted that 
while this development differs greatly 
from the work done by the company 
in the past, which was mainly the pro- 
duction of automatic heating and 
ventilating controls, electronic prin- 
ciples can be applied to aircraft as well 
as to electrical appliances and furnaces. 
The writer traces the early research 
and experimental work and the test- 
ing of the deicing control device in 
flight. It is stated that the Minne- 
apolis-Honeywell is not the first instru- 
ment of its kind, but it does operate on 
a different principle from its predeces- 
sors. The application of electronics 
to the ice indicator is explained and 
other uses for electronics in other aero- 
nautical instruments are indicated. 
Aero Digest, November, 1942, pages 
197, 198, 267, 268, 2 illus.; ‘Ice In- 
dicator,” by Sigrid Arne, Flying, 
December, 1942, pages 42, 147, 1 illus. 


Instruments 


How to Calibrate Aircraft Fuel 
Tanks. R. C. Moeller. A study of 
two methods of obtaining data for the 


calibration of aircraft fuel gauges. 
The electrical and mechanical methods 
are described, with the efficiency of 
both systems analyzed. Aero Digest, 
November, 1942, pages 139, 140, 263, 
6 illus. 

Know Your Horizon. Directions 
are given on how to use the Sperry 
gyro-horizon, a device that affords 
the pilot an artificial horizon within 
the cockpit. In addition to a general 
discussion of the gyro-horizon’s opera- 
tion and its limitations, the article 
notes the precautions that must be 
taken with respect to horizon turn 
error and the proper use of the “‘cag- 
ing’ knob. Air Facets, 
1942, pages 16-19, 4 illus. 

Simplified Computers Aid Naviga- 
tion. Lt. Comdr. P. V. H. Weems. 
The fundamentals of flight computers 
and their use are explained. The 
Gillmer Computer is exemplified as 
an instrument combining extreme sim- 


December, 


plicity with all the necessary require- 
ments of solving dead-reckoning prob- 
lems. It is stated that fundamentally 
all any computer consists of is infinite 
combinations of the velocity triangle, 
dependent upon the navigator’s ap- 
plication to his own particular tri- 
angle. Infinite combinations of the 
velocity triangle are demonstrated as 
the underlying principle of any com- 
puter. Aviation, November, 1942, 


pages 233, 234, 5 illus. 


Jet Propulsion 


Posibilidad de los Viajes Inter- 
planetarios (The Possibility of Inter- 
planetary Flight). Coronel Gregorio 
Vazquez. A scientific study is offered 
on the possibility of interplanetary 
flight, based on the investigations of 


Goddard, Oberts, Hohmann, Ziol- 
kowsky, Peltiere and others. Accord- 


ing to the writer, scientific research 
gives hope that the development of a 
rocket is near which would be able to 
conquer the space between the earth 
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Wiry Joe, long a leading 
manufacturer of replace- 
ment wire and cable for the automotive 
industry, is also an important source of 
supply for electric wire and cable for 
the aviation industry. 

The Wiry Joe “Aviation” line covers 
every need—starter cable, high-tension 
cable, primary cable—original or re- 
placement. Wiry Joe also manufactures 
welding cable. 

Every Wiry Joe “Aviation” cable is 
a quality cable, built to meet army and 
navy specifications, and produced 
under the Dostam Method of manufac- 
ture for high efficiency, long life, de- 
pendability and uniformity. 

Inquiries concerning wire or cable 
for any type of service will be promptly 
answered. 


AVIATION CABLE 


manufactured by 
THE CRESCENT COMPANY 
Pawtucket, Rhode Island 


Lighting Cable 


Two-Conductor Cable 


Ignition Cable 


Starter Cable 


Available in both shielded and 
unshielded constructions 
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and the moon, and to continue from 
there to other planetary systems. The 
first step of interstellar flight would 
be to penetrate thousands of 
kilometers into space. As danger at- 
tracts some believed that 
this feat will be accomplished some 
day and perhaps at an early date. 
Aeronautica Argentina, July, 1942, 
pages 43-47, 48, 70, 1 illus. 


some 


men, it 1s 


Landing Gear 


Retractable Undercarriages. 
Perriches. The deals with 
undercarriage retraction when the 
wheel has to- be stowed flat under the 
wing. It is explained that difficulties 

may occur because the motion gen- 
erally requires a rotation around the 
| central axis of the shock absorber. 
| The writer points out objections to 
| given solutions to this problem. In 
general, solutions are based on com- 
| bined motion requiring several articu- 
| lations. He explains that it is theo- 
retically possible to use pure rotation 
whatever the of the wheel 
| may be. If the plane of symmetry of 
| the wheel in the landing position coin- 
| 


AS 


article 


position 


cides with the one in the retracted po- 
sition, the is easiest, since 
motion is in one } But if the 
plane of symmetry must be displaced, 
the problem is one of three-dimen- 


probli 


lane. 


sional geometry. The remainder of 
the article is devoted to a geometric 
solution to this problem. Aircraft 


Engineering, Octol 1942, pages 
281-284, 6 illus 
Lubrication 

Lubricate Lightplanes Carefully. 
Jack Morningstar. Proper lubrication 
is urged for all moving parts of a light 
plane and not erely the engine. 
Recommendations are made with re- 


method of oiling 
December, 1942, 


gard to the correct 
each part. Flying 
pages 48, 132, 3 


Maintenance 


Lucien 
vitness observer de- 
the U.S. Army Air 
iadron in the Aus- 


“Putting Out” in the Bush. 
Hubbard. An 
scribes the work of 
Forces Matériel Sq 


tralian wildernesses How salvage 
crews go out into the bush after 
wrecked planes, recover them, and re- 
store them to usefulness is related. 


With limited resources, working under 
conditions imposed by the jungle, the 
men of this division carry on the main- 
ines. Notes are in- 
the nonworking 
on’s life in Aus- 


tenance of all pl: 
cluded on 
phases of the squad 
tralia, the location of the camp, and 
the man in charge of it. Air Facets, 
December, 1942, pages 7-14, 4 illus. 
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OME engine pis- 
tons have hollow 
castings of intricate interior con- 
struction. Even after the most 
careful flushing, particles of sand 
from the casting core sometimes 
remain to make trouble. And 
serious trouble it is, for when 
the sand is washed out by the 
engine’s lubricant, it is very 
likely to score cylinder walls and 
produce a serious breakdown. 


When this problem was pre- 
sented to Perkin-Elmer engi- 
neers, it took just twelve days to 
design and produce a device 
which, according to the engine 
manufacturer, has completely 
overcome this danger. It is a 
relatively simple optical instru- 
ment, similar to a physician’s 
bronchoscope, enabling inspec- 
tors to explore every piston web 
and pocket. Stray particles of 
sand are quickly located and 
removed. 


The ways in which the Science 
of Optics can serve Industry are 
innumerable. When you have a 
production problem in which 
optics might supply a solution, 
we should be pleased to have 
you write us. Today our engi- 
neering and manufacturing facil- 
ities are devoted entirely to the 
war effort, but if we could help 
you now, or later on, we should 
welcome the opportunity. 


THE PERKIN-ELMER 


NNE 


CORPORATION 


MANUFACTURERS OF PRECISION LENSES « PRISMS and MIRRORS 
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New Life for Tired ’Planes. As 
typified by the Central Aircraft Com- 
pany Ltd., the procedure involved in 
regulated plant overhaul of Canadian 
aircraft is outlined. This company 
specializes in the rebuilding of Anson, 
Bolingbroke, Fairey Battle airplanes, 
and reconditions Westland Lysander 
air frames, as well as Jacobs and Kin- 
ner engines. The organization of the 
company is noted and a physical de- 
scription of the plant is given. Cana- 
dian Aviation, November, 1942, pages 
35-37, 96-98, 7 illus. 

Air-line Engineering Maintenance. 
Ivor Lusty. The subject of the engi- 
neering maintenance of air lines is 
further discussed in this third article of 
aseries. Attention is given to general 
economic considerations. The effect 
of quantity versus small production 
on unit cost is studied. Problems con- 
nected with engine overhauls are 
analyzed. Aircraft Engineering, Octo- 
ber, 1942, pages 286-289, 5 illus. 

Manufacturers’ “Know How” Vital 
to Lines. E. J. Foley. The writer 
emphasizes the importance of the 
furnishing by manufacturers of com- 
plete engineering data to air-line 
operators. He tells how inadequate, 
inaccurate, or vague engineering data 
can tie up air-line operations. His 
concept of engineering data as it 
should be is presented. It is stated 
that the three prime considerations 
are consistency, adequacy, and accu- 
racy. Applying these considerations 
under present personnel-turnover and 
production-pressure conditions is ad- 
mitted to be a difficult problem; this 
is further discussed. American Avia- 
tion, December 1, 1942, pages 44, 45, 
1 illus. 

StructuralRepair. James E. Thomp- 
son and Charles A. Carter. Part 1 of 
this two-part article on airplane struc- 
tural repair deals with all-metal 
riveted air frames. How war condi- 
tions have changed factors governing 
the repair of airplanes is described. 
Damage due to enemy gunfire usually 
involves major repairs. Itis explained 
that wartime structural repair is not 
essentially different from peacetime 
methods. Three basic steps are enu- 
merated. Sections cover basic rules 
for structural repair, blind riveting, 
forming sheet-metal repair parts, skin 
repairs, rib repairs, and stringer frame 
splices. 

Part 2 covers welded tube struc- 
tures, the straightening of tubes, and 
the alignment of the tube structure 
during welding. Western Flying, Octo- 
ber, 1942, pages 90, 92, 94, 96, 122, 
6 illus; November, 1942, pages 54, 
56, 58, 60, 10 illus. 

Meet “Mister Ingenuity.” Joseph 
A. Ferris. The story of how a North- 
west Airlines plane, damaged in land- 
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Lindberg Engineering Company’s fuel-fired “Cyclone” annealing furnace used in nor- 
malizing or hardening steel castings. This unit doubles the production of eight-box type 


furnaces. (See ‘From the Industry.’’) 


ing in a remote section of North Da- 
kota, was salvaged. A crew with 
special equipment went to the dam- 
aged plane and rebuilt it on the spot. 
Airlanes, November, 1942, pages 4, 5, 
18, 7 illus. 

Importance of Piston Rings in Air- 
craft Engine Maintenance. Paul S. 
Lane. It is held that piston rings— 
the only parts of an aircraft engine 
made of cast iron—are among the 
most important considerations in 
maintenance work. Properties of 
piston-ring iron are set forth, as well 
as the functions performed by the 
rings. A description of the procedure 
in installing new rings is followed by 
recommendations for regrinding 
cylinders and lapping the rings. Avia- 
tion, November, 1942, pages 205, 207, 
339, 5 illus. 

Engineer Officer’s Day. The work 
of an engineer officer at a British 
bomber station is depicted by a series 
of photographs. Various routines in 
his job of supervising maintenance and 
repair are shown. Flight, October 29, 
1942, pages 478, 479, 10 illus. 


Manufacturing Equipment 


5000-Ton Capacity Press Speeds 
Production of Army’s Bell Airacobras. 
A brief description of the structure 
and operation of a 5,000-ton capacity 
hydraulic press for the forming of 
aluminum alloy parts. Used in the 
manufacture of the Bell Airacobra, 
this machine helps to speed up fabrica- 
tion processes. Twenty-six operators 
are required to feed and unload con- 
stantly the number of sheet metal 
parts that the press can take care of. 
Aero Digest, November, 1942, page 
192, 2 illus. 


Materials 


Fabricating Plane Parts from Paper. 
As employed by the McDonnell Air- 
craft Corporation, the method of 
fabricating aircraft structures with 
laminated paper plastic instead of 
aluminum is described briefly. The 
use of phenolformaldehyde impreg- 
nated paper is said to effect a saving of 
heavy machines as well as strategic 
materials. Smoother surfaces are also 
attributed to the plastic bonded paper. 
Aviation, November, 1942, page 138, 
5 illus. 

Aluminum. Several of the more 
important methods of fabricating alu- 
minum areexplained. Among the proc- 
esses covered are: sheet production, 
annealing and heat-treating, riveting, 
welding, and machining. Alloying, 
casting, and forging are also described. 
Western Flying, October, 1942, pages 
46, 47, 116, 118, 120, 4 illus. 

Saving Rubber. Announcement is 
made of a rubber molding technique 
called Relt in which the moldings con- 
sist of a core of felt surrounded by a 
“corral” of rubber. In addition to the 
saving in rubber, other advantages are 
claimed for the new material. One is 
that Relt moldings are from 30 to 75 
per cent lighter in weight than pure 
rubber moldings. Another is that 
variations in the degree of resilience 
are more easily secured. Typical ex- 
amples of the lighter quality of Relt 
in comparison with that of normal rub- 
ber are cited. Aircraft Produc- 
tion, November, 1942, page 638, 2 
illus. 

Protecting Magnesium Against Cor- 
rosion. W. G. Harvey. Reviewing 
the many different conditions that 
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NEW 10 GLUE? 


tue 


trouble - shooter 


int-gluins 


jo 


Send for free 
“First Aid” 
Gluing Handbook 


Written for the thousands of new 
glue users who face new problems 
and have to “shoot” trouble quickly. 
Covers all phases of joint and assem- 
bly gluing with CASEIN GLUE, cold- 
setting UREA-RESIN GLUE, and 
warm-setting PHENOL-RESIN GLUE. 

Subjects include: How to identify 
the cause of a poor glue joint; The 
mechanics of casein and resin glue; 
Common gluing faults and their 
remedies; Mixing, spreading, press- 
ing and maturing procedures, etc. 
22 pages. Easy to read. 

Every engineer and glue foreman 
should have a copy. We will send 
you as many copies as you need, at no 
charge. Address: Casein Company of 
America (Dept. AR-143), 350 Madi- 
son Avenue, New York, N. Y. 


CASEIN COMPANY 
OF AMERICA 


Phenol-resin, Urea-resin and Casein glues 
to meet all aircraft requirements 
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may have adverse effects upon mag- 
nesium and parts made from the metal 
the writer suggests methods of protec- 
tion against such conditions. Before 
consideration of the various treat- 
ments recommended, methods of 
cleaning the discussed. 
Details are given on several chemical 
treatments and painting systems. 
Aero Digest, November, 1942, pages 
233, 273-277, 1 illus 

Handling Magnesium. Advice is 
offered on how to minimize dangers 
incident to the working of magnesium 
alloys. Liquid coolants, cutting speeds 
and dusts are discussed briefly. The 
precautions of not permitting the col- 
lection of dust and of grinding no 
other metals on a wheel used for mag- 
nesium are stressed 
tion, November, 1942 

Steel in Aircraft. 
to which low-carbon, 
are replacing more 
for aeronautical 
dicated. 


surface are 


Canadian Avia- 
page 85. 
The wide extent 
ow-alloy steels 
critical materials 
ipplications is in- 
this material, 
methods of utilization, and advan- 
tages to be derived from its use are out- 
lined. One of the factors making a 
quick change-over to steel alloy pos- 
sible in airplane construction is that 
the same basic structural design, fab- 
ricating, and forming methods are 
possible with ste s with more ex- 


Properties 


pensive alloys The article states 
that the only disady in the use 
of steel is a slight increase in the ratio 
Western Flying, 


122 ») 


ntage 
of weight to strengt 


October, 1942, ges 82, 
illus. 


Medicine 
Oxygen Requirements at High Al- 


titudes. W. A. W ack. Theoretic 
equations are de | to determine 
what concentrat oxygen must 


be breathed at iltitude to main- 
tain the “oxyge1 
at given altitucs 


veolar oxygen pressur¢ 


livaient” of air 
the same al- 
The partial 
and carbon 
to account, as well 


pressures of water vapo! 
dioxide are taken 
as the variation of the 
earbon dioxide with the alveolar OXY- 


pressure of 


gen pressure. 
ona chart show- 
neentrations re- 
le to maintain the 
air at sea level 


Six curves are give 
ing the 
quired at any altitu 
oxygen equivalent 
and at altitudes 5,000, 10,000, 
15,000, 20,000, and 25,000 ft. Alti- 
tudes of 33,800, 40,000, and 46,000 
ft. with are equivalent 
to air at sea level, 10,000 and 20,000 
ft., respectively. 


oxygen 


pure oxygel 


It is shown that these equivalents 
are nearly independent of the assump- 
tions as to the state of physiologic 
adaptation and should be applicable 
to all individuals. Journal of the 
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UN 


ANTI-VIBRATION 


AIRCRAFT 


LITTELFUSES 


FROM 
60° 
§=WITHSTAND 
sudden, 
extreme 
Violent changes in 
To ambienttemperatures, 
with sudden power 
surges, require special 
fuse construction. 
Fusion temperatures 
of Littelfuses are high 
enough to be little 
affected by quick- 
changing ambients. 
Effect of convection 
iy) air currents is mini- 
[ CW, mized by protective 
design and _ special 


features. Sudden 


DESERT 


power surges, ex- 


ceedingly steep wave fronts, 


reaching maximum in microsec- 
onds, have introduced other 
problems. 


ciently dealt with. 


These also are effi- 


NON-CRYSTALLIZING 
FUSE-ELEMENTS 


A common cause of 
fuse failure is crystal- 
lization and cracking of 
element due to con- 
traction and expansion. 
Expansion (about 
.003") is taken up in 
aircraft Littelfuses by a ‘““Gooseneck”’ 
spring-forming at one end of ele- 
ment. (See illustration.) 


FOR FURTHER 
INFORMATION 
Engineers fusing for today’s severe 
problems of heat, vibration, fatigue, 


and mechanical strength, are invited 
to write 


LITTELFUSE INC. 


4737 Ravenswood Ave., Chicago, III. 
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Aeronautical Sciences, December, 1942, 
pages 543-547, 2 illus. 

Toothache at 20,000 Feet. An 
R.A.F. dental surgeon explains that 
fliers often develop toothaches at high 
altitudes and emphasizes the impor- 
tance of dental health to air cadets. 
Canadian Air Cadet, November, 1942, 
page 14, 1 illus. 

Dive Bombing Teeth. Michael 
Amrine. A study of the relationship 
between perfect tooth occlusion, the 
Eustachian tube, and a pilot’s sense of 
balance. The article tells how Dr. G. 
E. Willhelmy discovered malocclusion 
of the teeth to be a cause of “‘flying 
deafness” and how the application of 
his discovery helped to decrease the 
number of airplane accidents due to 
“dizziness” or unexplained causes. 

As quoted in the article, Dr. Will- 
helmy’s findings were that “if the 
tensor muscles, due to the reaction of 
the jaw muscles to overlapping teeth 
or any form of improper bite, close the 
entrance to the Eustachian tube, the 
loss of altitude in landing or in any 
sudden drop, such as the dive bomber 
takes, will set up a stronger pressure 
on the outside of the ear than exists 
on the inside. This may and prob- 
ably will create deafness, dizziness, 
or even unconsciousness. Flying, 
December, 1942, pages 53, 54, 144, 5 
illus. 

Eyes That See in the Dark. Eye 
adjustment to night vision is dis- 
cussed. Three methods by which air- 
craft operators’ vision can be quickly 
adapted to night flying are described: 
wearing a patch over one eye for 30 
min., wearing goggles with deep red 
lenses, and sitting for a time in a room 
lighted with a deep-red electric bulb. 
Popular Science, January, 1943, pages 
55-57, 8 illus. 

Chronic Exhaustion State in Test 
Pilots. Jan H. Tillisech and Maurice 
N. Walsh. The writers explain that 
this study was suggested by a review 
of the case histories of pilots examined 
at the Mayo Clinic, which revealed an 
increased incidence of chronic exhaus- 
tion in test pilots as compared with 
that in transport pilots. 

Functional disturbances in_ pilots 
are discussed. It is believed they are 
no different from those encountered 
in any other high-tensioned person 
subjected to overwork or prolonged 
emotional strain. The human nervous 
system behaves as if it were a store- 
house of potential energy and, if this 
is depleted, symptoms of exhaustion 
appear. If mental fatigue is long- 
continued, recuperative processes have 
no opportunity to restore the energy 
utilized. 

Conditions of the test are outlined. 
l'wenty pilots doing test flying were 


examined at the clinic. The symp- 
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toms of exhaustion found in the pilots 
are tabulated. Reference is made to 
another study in which 103 transport 
pilots were similarly tested and there 
was not a single incident of the chronic 
exhaustion state. But exhaustion did 
occur with long hours of hard work 
without vacation and with the emo- 
tional strain of flying a new, and at 
times hazardous, airplane. Sugges- 
tions for preventing chronic exhaustion 
are furnished. War Medicine, No- 
vember, 1942, pages 917-922. 

The Nasal Accessory Sinuses and 
Aviation Medicine. Lt. Comdr. H. G. 
Bullwinkel. A discussion of diseases 
of the nasal accessory sinuses as ap- 
plied to aviation medicine. Thesymp- 
toms of various types of sinus in- 
volvement are described and their 
effects upon flyers are considered. 
Diagnosis and treatment ‘of sinusitis 
are also covered. The Military Sur- 
geon, November, 1942, pages 522- 
528. 


Metallurgy 


Low Carbon, Low Alloy Steel in 
Shell Type Aircraft Structures. Part 
3. Edgar Schmued. In the third in- 
stallment of this article it is held that 
one of the primary considerations in 
the adaptability of steel as a new 
material for aircraft structures de- 
pends almost entirely on its spot- 
weldability, and that spot-welding 
characteristics determine the propor- 
tion of carbon that can be effectively 
added to steel. Comments are offered 
on tests conducted with the 4608 steel, 
these tests being deseribed in con- 
siderable detail. Fatigue tests of a 
complete structure are also described, 
the specimens having been subjected 
to vibration and tensile tests in which 
the steel was compared with aluminum 
alloy. Reports are submitted on tests 
made to determine the effect of spot- 
welding on a plain sheet, with the con- 
clusion that the reliability of spot- 
welded joints will meet the most rigid 
requirements. It is stated that the 
largest difference between low-carbon, 
low-alloy steel and aluminum alloy 
may be found in the ratio of the yield 
point to the ultimate strength, which 
is about two-thirds for aluminum 
alloy and about nine-tenths for steel. 
The method of conducting the tests is 
outlined. Aero Digest, November, 
1942, pages 145, 146, 148, 150, 12 
illus. 


Meteorology 


Cross-Sectional Profiles for the 
Teaching of Basic Meteorology to 
Pilots. Walter Hadel. In this article 
the writer tells how profile models for 
classroom demonstration in meteor- 


41 


ology are now being used at the Le- 
moore Army Flying School in Califor- 
nia. He explains that one of the ob- 
jectives of the course is the application 
of classroom material to actual flight 
problems and that this leads to the 
construction of these cross-sectional 
profiles. Information is furnished on 
the way the profiles are constructed 
and used. The Bulletinof the American 
Meteorological Society, September, 
1942, pages 287-289, 2 illus. 

Meteorological Characteristics of 
Thunderstorms. George N. Brancato. 
In this second and concluding part of 
his article on thunderstorms, the 
writer analyzes the energy charac- 
teristics of thunderstorms, including 
the factors involved in the accumula- 
tion of the storm and the action when 
the energy is expended. The three 
stages of the development of a thunder- 
storm are explained. Methods of re- 
cording the temperature differentials 
and their interpretation are given. 
A mathematical formula is discussed 
for the computation of wind velocities 
resulting from differences in tempera- 
ture. Reasons for the dissipation of 
thunderstorms are discussed and ob- 
servations of thunderstorms are re- 
counted. Suggestions are made for the 
use of pilots finding it necessary to 
fly through a thunderstorm area. 
Aviation, November, 1942, pages 101 
103, 331, 332, 3 illus. 

What Makes the Weather the 
Seven American Airs. Wolfgang 
Langewiesche. An explanation of the 
air mass concept and its influence upon 
weather prediction. Taking their 
names from the regions in which they 
mature, the seven air waves that de- 
termine American weather are listed 
as follows: Polar Canadian, See Su- 
periur, Tropical Atlantic, Polar Paci- 
fic, Tropical Pacific, Polar Atlantic, 
Tropical Continental. The article 
also comments upon the origin of the 


theory and its discoverer. Air Facts, 
December, 1942, pages 47-63, 2 


illus. 


Military Aviation 


Wings of Victory. William S. 
Friedman. In this article information 
is presented to correct the impression 
that the United States is sending air 
crews out to meet the enemy in in- 
ferior airplanes. The writer first 
emphasizes the importance of air 
power in the field of military conflict. 
He points out that the success of an 
air arm is dependent on how well its 
aircraft are fitted to perform the tasks 
set for them by the particular pattern 
of the conflict. The record of Ameri- 
an aircraft in carrying out tasks for 
which they were designed is set forth. 
General information on the design and 
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* Smothered in dust... seared by gun blast heat... shrouded in fog... gripped 
by stratosphere cold ...shaken by blasts of bomb and shell... these are daily 
incidents in the life of a relay. Under these conditions Relays by Guardian have 


already “proved their metal.” 


THE SERIES 195 RELAY weighs less than an ounce! But don't let its tiny size fool 
you. It shrugs off the most severe vibrations likely to be encountered in aircraft. 
And it’s especially adaptable to jobs where space as well as weight is at a pre- 


mium. It’s about wrist watch size in length and width—and nota great deal thicker. 


THE B-2-A RELAY designed to U. S. Army Air Force specification No. 94-32185-C is 
playing a big part in America’s air offensive. It can take lashing punishment... 


has the ability to handle its specific job efficiently. 


While thinking, building and engineering the tools of war today, Guardian is 
also looking ahead to peacetime applications of Relays, Solenoids, Electrical 
Controls of all kinds. If you are planning for the future, write us—our wartime 


experience can help you build better peacetime products. 


GUARDIAN 


1606 WEST WALNUT STREET 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR 


AERONAUTICAL ENGINEERING REVIEW—JANUARY, 19438 


Series 195 Relay. One of 
the smallest relays made. 
Write for new Bulletin. 


B-2-A Relay. Designed for 
specific aircraft applicaiion. 
Write for new Bulletin. 


ELECTRIC 


CHICAGO, ILLINOIS 


INDUSTRY 
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performance of United States military 
aircraft is presented. Popular Science, 
January, 1942, pages 70-83, 222-227, 
58 illus. 

The Heavy Bomber Changes Aerial 
Warfare. John A. Ward. An analysis 
of the changes in air strategy indi- 
cated by the successful bombing raids 
of American Fortresses and Liberators 
over Europe. In predicting the trend 
of change, the writer leads up to the 
conclusion that the extensive aerial 
operations made possible by these 
heavy bombers call for reorganization 
of the American air arm so that it is 
not subordinated to Army or Navy 
command. <A general appraisal of 
existing conditions with regard to the 
relative strength of American, British, 
German, Italian, and Japanese 
bomber forces is included the 
article, as is an interpretation of the 
military aspects of these bombing 
operations. 

Demonstrating the fighting quali- 
ties as well as the precision-bombing 
characteristics of the heavy bombers, 
the article reviews their performance 
in Europe climaxed by the October 9 
air battle over Lille. The following 
specific changes in aerial strategy are 
forecast as a result of these raids: 
The fighting plane will be forced to 
yield first place in the air to the aerial 
battleship, as exemplified by America’s 
B-17E and B-24. Bombers no longer 
will be single-purpose planes; they 
will be designed to be fighters as well 
as bombers. Bombing raids will be 
conducted almost as much in the day- 
time as at night. Aerial strategy must 
be reorganized to revolve around the 
aerial battleship rather than the 
fighter plane. The power of the air- 
craft carrier will be lessened because 
airplanes of the Fortress and Libera- 
tor type, with ranges of 3,000 to 4,000 
miles, can now conduct sea raids from 
land bases. Aero Digest, November, 
1942, pages 81-84, 264, 267, 10 
illus. 

Protection of Communications. Col. 
A. A. Parvov. An account of how the 
Soviet air foree protects their com- 
munications lines. Having found air 
patrols wasteful and costly, they have 
established an efficient system of spot- 
ting and communicating with fighter 
squadrons standing by for the signal 
to take-off. The article also mentions 
the kind of enemy attacking tactics 
for which the Soviet air force must be 
ready. Flight, October 22, 1942, 
pages 445-447, 4 illus. 

British Ministry of Aircraft Produc- 
tion Notes on the Structure of German 
Aeroplanes. Part V. Part V in this 
series of articles is devoted to a de- 
tailed examination of the bombing in- 
stallation on the Dornier 217E-1. 
The features of this installation are 
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summarized. Special attention is paid 
to alternative stowages, bomb beam, 
release and fuzing unit AKS 500/XII, 
release and fuzing unit MWN 1000/- 
XI, bomb doors, torpedo carriage, and 
carriage of bombs under the wings. 
It is pointed out that the bombing 
installation on the Dornier 217E-1 is 
entirely different from that of the Do 
17, although both aircraft are similar, 
Bomb stowage in the 217E-1 is econo- 
mically arranged, permitting a maxi- 
mum bomb load of 3000 kg. Com- 
mercial Aviation, November, 1942, 
pages 70, 72, 74, 76, 80, 7 illus. 


The Night Bomber vs. Antiaircraft. 
Wing Comm. G. L. Cheshire.  Al- 
though it is conceded that predicted 
accuracy is limited by the element of 
luck, evasion of antiaircraft guns by 
night bombers is analyzed on a scien- 
tifically exact basis. Four elementary 
components of the science are empha- 
sized. One is that a certain amount of 
time is consumed from the time the 
airplane’s position and course is 
worked out until the shell drops on 
the target and that time is appreci- 
ably longer at night than in the day- 
time. Second, if the aircraft does not 
fly straight and level for more than 
that minimum required time, no 
single predicted shell can hit it, except 
by mistake. Third, an aircraft caught 
in searchlights has a shorter safety 
factor in terms of straight and level 
flying than one not illuminated; and, 
fourth, altitude is desirable because 
loss of it brings the plane within lethal 
range of light guns as well as heavy- 
valiber guns. 

This article brings out the point 
that a successful bombing mission de- 
pends not only on ‘the bomber re- 
turning safely but also upon the demo- 
lition of the target. It covers too 
the development of German antiair- 
craft defenses since the beginning of 
the war. Flying, December, 1942, 
pages 49, 85, 87, 2 illus. 


Crash—and Fly Home. The second 
of two articles on carrier pigeons in the 
R.C.A.F. tells of a new plan whereby 
lofts of 50 to 200 birds will be estab- 
lished near every operational station. 
How pigeons are now trained to fly 
200 or 300 miles is described. Cana- 
dian Air Cadet, November, 1942, 
page 18, 2 illus. 


Bombs with Wings. James L. H. 
Peck. Problems of bomb design are 
set forth. It is explained that a bomb 
released from a low-flying airplane 
travels along with it for some distance 
and, because of the plane’s nearness to 
the earth, has insufficient time to gain 
its curved trajectory. This causes the 
bomb to roll or even bounce on contact 
unless it strikes the side of a large 
object and makes accurate bombing 
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difficult. Experiments with winged 
bombs and the use of parachutes are 
described. Wings are used to make 
the bomb fall at a steeper-than-normal 
angle. Because of its size, such a 
bomb would have to be carried ex- 
ternally, which presents obvious diffi- 
culties. A recently invented auto- 
matic projectile that is really a small 
pilotless aircraft is described. It is 
pointed out, however, that at the 
present time the low-flying bomber 
must depend on bombs slowed down 
by means of small parachutes. Air 
Progress, January, 1943, pages 22, 23, 
74, 75, 4 illus. 


Deliver—Anywhere.” Major 
Richard D. Morgan. An officer in the 
Ferrying Group of the U.S. Army Air 
Forces relates some of the problems 
involved in transporting multiple 
types of aircraft to world-scattered 
destinations. He reviews the varied 
origins of ferry pilots and briefly traces 
the steps in the delivery of airplanes 
from factories to fighting fronts. <A 
series of incidents describing the ex- 
periences of several pilots helps to 
portray the heroism of this branch of 
the air service. Western Flying, 
November, 1942, pages 40-42, 4 
illus. 


Enthusiasm of French Canadians 
Serving in R.C.A.F. Results in Forma- 
tion of Own Bomber Squadron. Mar- 
cel Beauregard. The formation of a 
French-Canadian Bomber Squadron 
in the R.C.A.F. is announced. Com- 
ments are made upon the “‘fitting in’’ 
of the French Canadian air crews. 
Commercial Aviation, November, 1942, 
pages 78, 80, 2 illus. 


Army Air Support in Western Des- 
ert. A group of photographs illus- 
trates the system of army and air 
forces cooperation employed by the 
British in attacking enemy close- 
support targets in the African desert. 
They show what happens from the 
moment when the man on the ground 
sights a suitable target until the 
British airplanes drop their bombs 
upon it. The importance of speed in 
these operations is stressed. Flight, 
October 22, 1942, pages 447-449, 8 
illus. 


Model Airplanes 


Make This Radial Engine Model— 
Cost $2. An article furnishing infor- 
mation on how to build a plywood 
model of a radial engine that will 
demonstrate the operation of the 
crankshaft and connecting rods. Di- 
mensional drawings are provided. 
Canadian Air Cadet, November, 1942, 
pages 16, 29, 1 illus. 
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Combination differential and isobaric pres- 
sure control valve developed for use with 
South Wind heater shown below. 
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Submitted to Office of Censorship, which found no objection. 
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To Heat a Plane! 


HE AVERAGE earth-bound heating expert tackling airplane heating 

finds himself in an utterly strange world. It’s as though he were asked 
to install a furnace in a Florida home—and guarantee satisfaction if that home 
should be moved to the top of Mt. Shasta in February. 


Through years of close cooperation with aviation engineers, South Wind 
heating specialists have learned the special problems in this heating field. 
Like you, they know that Btu’s alone don’t solve these problems—that heat, 
ventilation and controls are all essential ingredients in a proper solution. 


Typical of many pioneering contributions made by Stewart-Warner South 
Wind engineers is the ingenious control mechanism shown on the opposite 
page. It was developed to operate the new South Wind heater shown with it, 
by tapping the plane’s ventilating air supply. 

From take-off to a given altitude, this valve maintains differential pressure. 


Beyond this point, pressure is held constant by isobaric controls. 


The aviation industry has come to expect such advanced developments 
from South Wind engineers. And our long experience in aircraft heating— 
plus engineering facilities unrivaled in this field—plus 
world-wide field experience—have enabled us to meet un- 
usual requirements with speed and sound engineering. Let 


us tackle your heat problems. 


South Wi 


REG. VU. S. PAT. OFF. 


HERMETIC 
COMBUSTION n E AT E R S 
HEATER DIVISION, STEWART-WARNER CORP., CHICAGO 


West Coast Office: Stewart-Warner Aircraft Heater Engineering and Service, 
1273 Westwood Blud., West Los Angeles, California 
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Since their introduction to the aviation 
industry a short time ago, Presstite 
/ Aircraft Sealing Compounds have won 

wide acceptance by the aircraft manu- 
facturers of America. 


Especially developed for your industry— 


engineered to solve many of your problems 
—these Presstite Compounds provide fast, 
simple and long-lasting methods of sealing a 
wide variety t joints—especially in 
aviation fuel tanks. Their ease of application 
speeds production—proven adhesive quali- 
ties reduce maintenance, assure satisfactory 
sealing under all conditions. 


All Presstite Sealing Compounds are avail- 
able for immediate shipment. 


No. 2D-126A Permagur 
A non-corrosive, non-drying, non-hygro- 
scopic, non-polymerizing, permanently elas- 
tic, rubber-hke material used as a plugging 
or sealing material to seal larger openings in 
corners or seams of fuel tanks. Not soluble 
in Aromatic Fuel. 


Plywood Fuel Tank Seals 
. For sealing light-weight ply wood and plas- 
\ tic auxiliary airplane fuel tanks. Brush — 
: spray, or slush type—resists aromatic fuels. 


Extruded Fuel and Oil Tank 


Easy to handle 
because in ex- 
truded form on 
cloth backing 
—varied widths 


/ Seating ComPounos 


PRESSTITE ENGINEERING COMPANY 


3948 Chouteau Ave., St. 
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iNG COMPOUNDS 


Solve YOUR Aviation | 
Sealing Problems 


and thicknesses. Highly adhesive to metal 
surfaces even in presence of liquid hydro- 


carbon. Non-oxidizing, non- polymerizing, 
resists aromatic fuels. 


Seals joints in aluminum as well as synthetic 
glass — especially designed for windshields, 
windows and gun turrets. Stands up under 
extreme low temperatures. Seals joints tight 
against water, air, aircraft fuel, motor oil. 
Permanently elastic. 


Fuel Tank Sealer 
Brush-on type for sealing integral tanks 
and for seams and joints in bolted tanks used 
for aromatic fuel storage. Will not slump 
up to plus 200° F., remains flexible at minus 
90° F. 
Cabin Sealer 
For sealing over riveted joints in pressur- 
ized high altitude ships. Provides water and 
air-tight seal— withstands temperatures from 
minus 90° F. to plus 212° F. 


Zinc Chromate Compound 
For Conditions A and B, Air Corps Spec. 
No. 3596, and Slushing Compound Air Corps 
Spec. No. 3595. 


Let Presstite engineers help you to 
solve any sealing problem in your indus- 
try. Send us complete detailed information 
on your needs and specifications today. 


RS 


Louis, Me. 
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Naval Aviation 


The Future of Water-Based Planes 

. VI. In this final article of a series 
on flying-boat design, the writer points 
out the importance of waterplane de- 
velopment to air superiority and in- 
dieates the course he believes this de- 
velopment should take. He claims 
that to build better flying boats by 
building larger ones is a mistaken 
method of approach because the fac- 
tors that cause the principal ineffi- 
ciencies have nothing to do with size. 
It is his opinion that the poor per- 
formance of water-based aircraft is not 
a matter of the air drag of steps, 
chines, wing floats and other such 
hydro-details but is basically the re- 
sult of the excessive weight and drag 
caused by the hull’s bulk. 

Part of the article is devoted to a 
discussion of beam, begun in preced- 
ing installments. The thesis offered 
here is that instead of planning area 
being regarded as the prime factor in 
hydrodynamic study, as it should, 
it has been relegated to a position of 
importance second to that of the 
beam. 

A further suggestion of the writer 
is that the dimensions of the hull be 
based on flight requirements. He 
maintains that hydrodynamic form 
of excellent aerodynamic shape is 
possible even if that shape does not 
conform to the usual conception of 
perfect streamline. The article also 
includes an analysis of the effect of 
water conditions on flying-boat de- 
sign and touches upon the subject of 
bases for these planes. Aviation, 
November, 1942, pages 122, 123, 284— 
288, 2 illus. 

Navy Sky-Fighters. Walton L. 
Robinson. One of a series of analy- 
tical articles on fighting equipment 
of the United States Navy. The 
writer describes the various types of 
airplanes used by the Navy and how 
they are designated by a system 
of letters and numerals. Scientific 
American, December, 1942, pages 
246-249, 4 illus. 

Flying Shock Troops of the Sea. 
Exploits of the Marines in war ac- 
tions are described, the writer telling 
how these fighters on land and water 
are equally at home in the air. Na- 
tional Aeronautics, November, 1942, 
pages 10, 11, 38, 5 illus. 

Life and Death of the U.S.S. 
“Yorktown.” John Field. A graphic 
picture is presented of the perform- 
ance of the United States aircraft 
carrier “Yorktown” and her crew 
from the time she was launched in 
1936 to when she was sunk in the 
Pacific six months after the Pearl 
Harbor attack. The writer tells at 


length how the ‘‘Yorktown’s”’ name 
was written indelibly in American 
history during the ship’s brief war 
service. Life, November 16, 1942, 
pages 126-130, 133-137, 10 illus. 

Good Hunting. The writer dis- 
cusses the value of the blimp as a 
weapon of war and describes life 
aboard it. It is pointed out that 
while the Navy man emphasizes the 
fact that the use of the blimp is pre- 
dicated on complete command of the 
air, nevertheless, over the vast 
stretches of the ocean still denied the 
enemy except for the submarine, the 
lighter-than-air craft presents five 
advantages, which are enumerated. 
U.S. Air Services, September, 1942, 
pages 21, 22, 1 illus. 

Airpower vs. U-Boat. Robert 
MecLarren. Consideration is given to 
present and possible future Methods 
of combating enemy submarines with 
air power. An estimate is made of 
the relative number of German sub- 
marines used in this war as com- 
pared with the last. Figures are 
presented on Allied shipping losses 
due to enemy U-boats, particular 
attention being drawn to the losses in 
United States coastal waters. It is 
emphasized that the military air- 
plane is the most .potent weapon 
aligned against the U-boat. Refer- 
ence is made to the Navy’s large 
patrol bomber with a range of 5,000 
miles as a modern effective weapon 
against U-boats. Attention is drawn 
to the recent discovery that polarized 
glasses make it possible to see sub- 
marines far below the surface of the 
water. Tactical methods for defeat- 
ing the U-boat and weapons used 
against it are discussed. Model Atr- 
plane News, December, 1942, pages 
6, 7, 44, 45, 48, 49, 8 illus. 

Guardians of the Convoys. Ester 
H. Forbes. The role played by the 
Navy’s K-type blimps and _ their 
crews in assuring the safe passage of 
valuable cargoes along the Atlantic 
and Pacific coasts is depicted. The 
organization of the lighter-than-air 
branch of the Navy, created to inte- 
grate the surface and air units patrol- 
ling the Atlantic coast, is also sur- 
veyed. Similar to this Eastern Sea 
Frontier command is the Navy’s 
Western Sea Frontier, directing blimp 
operations on the Pacific coast. Avia- 
tion, November, 1942, pages 197-199, 
7 illus. 

We Must Be Readier to Learn. 
In this article the writer offers his 
opinions regarding the lessons taught 
by recent war events with particular 
reference to aircraft and the aircraft 
carrier. He believes that more atten- 
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tion should have been given to the 
production of merchant ships and air- 
craft to protect them and less to 
the production of carriers. Aircraft, 
July, 1942, page 7. 

Work of the Fleet Air Arm. Major 
F. A. de V. Robertson. An examina- 
tion of several of the problems with 
which the Fleet Air Arm is faced. 
The first one considered is how to keep 
the complement of machines in each 
sarrier all serviceable. This leads 
to a discussion of a corollary prob- 
lem—that of maintaining the supply 
of special pilots needed for transport 
flying for the Fleet Air Arm. It is 
explained, how the training of these 
pilots—who must be able to fly multi- 
engined aircraft—must necessarily dif- 
fer from that of other F.A.A. pilots. 

The question of adequately pro- 
viding the Fleet Air Arm with up-to- 
date types of aircraft is also covered. 
Flight, October 22, 1942, pages 442, 443. 


Personalities 


Generals Fly at Dawn. Hal Good- 
win. This is a roll call of the U.S. 
Army Air Forces generals who have 
participated in bombing raids. The 
article depicts the encouragement 
that is imparted to the men in the 
ranks by this active leadership. It 
presents brief portraits of the flying 
generals and takes count of those 
who have died in the line of duty. 
Among the Air Forces generals men- 
tioned are: Arnold, Doolittle, Royce, 
Brett, Eaker, Scanlon, Butler, Tinker, 
Dargue, Chennault, Spaats, Brereton, 
Walker, Hayes, Harold A. George, 
and Harold L. George. 

Noting the fact that these generals 
mainly pilot or fly in bombers, ex- 
planation is made why for the most 
part they are not permitted to fly in 
fighter planes. Age and their value 
to the nation are the primary reasons 
given. Skyways, December, 1942, 
pages 6, 7, 76, 77, 11 illus. 

He Keeps the Thunderbolts Roar- 
ing. Eleanor Stierhem. A biographic 
sketch of Ralph Damon, Presi- 
dent of Republic Aviation Corpora- 
tion, emphasizes his accomplishments 
as a production executive. He is 
credited with having speeded up out- 
put of the P-47 Thunderbolt. His 
career is traced through Harvard, his 
service in the first World War, his 
first job in an airplane factory after 
returning from that war, his progress 
in the Curtiss-Wright organization 
and in American Airlines, to his 
present work. Comments are added 
about his contacts with the men who 
work with him, his hobbies, and his 
family life. National Aeronautics, 
November, 1942, pages 16, 40, 2 illus. 

Leaders of the Luftwaffe—VI. H. 
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» Wherever the strategy of global warfare takes 


America’s gallant pilots, they confidently rely on Aerols 
for perfect landings and take-offs. 


Aided by Aerols, some of these men land the biggest 
bombers with effortless ease on the scorching sands of 
North Africa. Others, piloting the fiercest fighters, rely 


on Aerols for swift, sure take-offs on runways hacked 
out of the Australian bushland. 


Because of their outstanding performance on every 
terrain and in every climate, Aerols are famed through- 
out the entire world of aviation. 

Ask the pilots who land on them! 


THE CLEVELAND PNEUMATIC TOOL COMPANY 
AIRCRAFT DIVISION ° ° CLEVELAND, OHIO 
ufacturers of Cleco pneumatic tools for the aircraft and gen- 
try, Cleco sheetholders, Cle-Air shock absorbers for trucks 
buses, and Cleveland rock drills for mining and construction work. 


] \ 
*THE SHOCK ABSORBING UNITS ON’ AN AIRPLANE’S LANDING GEAR; THE NAME IS DERIVED 
FROM THE WORDS “AIR” AND “OIL” —THE FLUIDS USED TO DISSIPATE THE LANDING SHOCKS 
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J. A. W. The two German airmen 
dealt with in this installment are 
Alfred Keller, Commander-in-Chief 


of the First Air Fleet, and Albert 
Kesselring 
titles—Field-Marshal, 
in-Chief South, and Commander-in- 
chief 


answers three 
Commander- 


who 


of Second Air Fleet. It is 


stated that Keller, the only trained 
airman among the commanders-in- 
chief of the five German Air Fleets, 
is hard working, efficient, and un- 


assuming. 


Believing air warfare 


without the cooperation of land or 
sea forces to be limited, he is reported 
to have opposed the blitz on England. 


Although an able staff officer and a 


good organizer, Kesselring is said to be 
neither a trained airman nor a student 


of military 


science. However his 


popularity is such that he is judged 
to be the logical successor to Goring as 
Commander-in-Chief of the Luftwaffe. 


The 
page 456, 2 illus. 


J, A. W. 
ander Lohr, Commanders-in-Chief of 
the Third and Fourth Air Fleets, re- 
spectively, are the subjects of this 
article on German air force officers. 


ers. 
said to be as distrusted by the party 


mand. 
he was charged with command of the 
Axis troops in 


than 
Highlights in the lives of both men 
are 


Aeroplane, October 16, 1942, 


Leaders of the Luftwaffe—vII. 
Hugo Sperrle and Alex- 


[he two are described as being neither 


experienced airmen nor efficient lead- 


Although Lohr is a Nazi, he is 


is he is by the German High Com- 
It is claimed that the reason 


the Balkans be- 
‘cause he knows the Balkans better 
any other German general. 


The 


page 


article. 
1942, 


included in the 
Aeroplane, October 23, 
183, 2 illus. 

Leaders of the Luftwaffe—vIII. 
H. J. A. W. The record and char- 


acter of Hans-Jiirgen Stumpff are re- 


viewed in this installment. Com- 
mander-in-Chief of the Fifth Air 
Fleet, Stumpff is one of those whose 


chief loyalty is the Luftwaffe and not 


the Nazi party. Although he accepts 
the party because of the rank and 
status bestowed upon him, it is pre- 
dicted that he will not hesitate to 
renounce it when it seems advanta- 
geous for him to doso. Stumpff is de- 
scribed as a “desk man” rather than 
an air strategist. A table of bio- 
graphic data on Stumpff is included in 
the article. The Aeroplane, October 
30, 1942, page 507, 1 illus. 


Personnel 


Women in Engineering. Lillian M. 
Gilbreth. A study is presented of 
the past, present, and future of wo- 
men in engineering. The writer ap- 
plies the engineering method of at- 
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tack to the problem in order to clarify 
the subject. Consideration is given 
to personnel and operating phases of 
women in engineering. Some of the 
reasons why women want to become 
engineers are listed. It is stated that 
there is no doubt that at the present 
moment women engineers are not only 
accepted, but increasingly demanded, 
on operating jobs. The handicaps 
faced by women in engineering careers 
and the advantages enjoyed by them 
are outlined. Mechanical Engineer- 
ing, December, 1942, pages 856, 857, 
859. 


Developing Graphic Illustrators. 
R. R. Wiese. The article tells how 
Fleetwings, Inc., mans its isometric 
(three-dimensional) drawing depart- 
ment by hiring full-fledged artists 
from outside the aircraft industry 
and teaching them to read blueprints, 
rather than following the usual prac- 
tice of teaching aircraft draftsman to 
drawn in three dimensions. It is 
claimed that this method not only is 
easier and more economical but also 
utilizes an untapped source of labor 
supply. The employment of artists 
also makes available to the airplane 
factory creative art work for other 
purposes. An explanation of the ap- 
plications of graphic illustrations is 
included in the article. Aviation, 
November, 1942, pages 113, 283, 284, 
3 illus. 

Wartime Problems of Personnel 
Administration. William L. Wilson. 
A summary of the additional duties 
imposed upon the personnel depart- 
ments of aircraft plants by wartime 
needs. Considering the problems con- 
nected with these new phases of per- 
sonnel administration, the article deals 
with the enlargement of such depart- 
ments both in scope of responsibility 
and in actual numbers. Problems 
specified are those in connection with 
transportation, including gasoline ra- 
tioning; riders exchange; bicycle and 
tire rationing; purchase of war bonds; 
air-raid drills; first-aid groups, ete.; 
the War Production Drive; selective 
service; and employment of women. 
Aero Digest, November, 1942, pages 
86, 88A, 89, 268, 270, 7 illus. 

Dexterity Tests for Women Work- 
ers. How manual tests are being 
used by the Republic Aviation Cor- 
poration to evaluate the ability of 
women to assemble small parts is de- 
scribed in this article. These me- 
chanical aptitude tests for evaluating 
finger dexterity, tool manipulation, 
and hand-eye coordination are stated 
to have proved helpful in classifying 
women for the type of training best 
suited to their abilities. Details of 
the tests are described and illustrated. 
American Machinist, November 12, 
1942, pages 1280, 1281, 3 illus. 
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Women in the Aircraft Factories. 
A survey of the contribution of women 
to the production of aircraft, par- 
ticularly in the Southern California 


plants. Factors governing their mass 
employment are discussed. Figures 
are presented on percentages of wo- 
men employed in the major factories 
of that sector. The article also deals 
with the variety of jobs women are 
handling, the methods of training 
them, and the personnel problems 
connected with their employment. 
Western Flying, October, 1942, pages 
44-47, 126, 2 illus. 

These Women are Really Doing 
War Work. Elizabeth Hiatt Gregory. 
The writer tells of the thousands of 
women now employed in_ aircraft 
factories and how women pilots are 
relieving men for other war duties. 
U.S. Air Services, November, 1942, 
pages 31, 32, 1 illus. 

War, Women and Work. H. Fred- 
erick Bright. An article telling how 
women are taking part in the war ef- 
fort by running machine tools, operat- 
ing Link trainers and acting as test 
pilots. National Aeronautics, No- 
vember, 1942, pages 12, 13, 6 illus. 


Photography 


Photography While You Bomb. 
With the value of the procedure 
stressed, explanation is made about 
how photographs of targets are taken 
on high bombing raids over Germany. 
As an aircraft releases its bombs a 
photoflash also is automatically drop- 
ped. This explodes with a 50,000,- 
000-cp. light, which lasts about one- 
tenth of a second. When it does, by 
means of an electric control system a 
camera with shutter already open 
takes a photograph of the area lit up 
by the flash. Not only do these 
photographs reveal enemy camouflage 
or decoy when developed, 
but they are also a medium for judg- 
ing the success of bombing attacks. 
Flight, October 29, 1942, page 471, 1 
illus. 


secrets 


Plastics and Plywood 


Design Considerations for Plywood 
Structures. L. J. Marhoefer. This 
is the first of a series of articles on the 
design of plywood aircraft. In it the 
fundamental characteristics of ply- 
wood are outlined and their adapt- 
ability for airplane structures is dis- 
cussed. Emphasis is placed upon the 
contention that metal airplane design 
cannot be applied to wooden airplane 
construction and that for any degree 
of efficiency separate design criteria 
must be established. The subject of 
gluing agents is also covered. Avia- 
tion, November, 1942, pages 114-117, 
340, 9 illus. 
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VERY single day almost four mil- 
lion Elastic Stop Nuts go into 
war production. 


Even at that, and with all our ex- 
panded plant, it doesn’t fill the 
demand. 

It happens that the most urgent 
need right now is on aircraft. Every 
American plane that takes the air 
has some important part of its struc- 
ture fastened with these strong, 
tight-holding nuts. Some types take 
as many as 35,000 in a single ship. 

The reason is: these nuts stay put 
under the toughest circumstances. 

You handle them exactly like reg- 
ular nuts. They go on fast, lock im- 


Tough, elastic 
locking element. 


Fits standard 


bolt. 


ELASTIC STC 


mediately and automatically. 

There’s no need of pins, washers or 
auxiliary locking devices. 

Once on, they stay there—never 
shake loose. But you can take them 
off and put them back on many times 
and they won’t lose their locking 
ability. 

This is why there are more Elas- 
tic Stop Nuts on America’s planes 
than all other lock nuts combined. 
And why they are also used in im- 
portant structural applications on 
guns, naval vessels and other war 
equipment. 

We have made billions of Elastic 
Stop Nuts and, as far as we know, 
not one has ever loosened. 


threads at 
prevents cor- 
of working 


Locking collar 
cannot harm the 
bolt threads 


Write for folder 
explaining the 
Elastic Stop self- 
locking principle. 


> 


SELF-LOCKING NUTS AND AIRCRAFT FITTINGS 


ELASTIC STOP NUT CORPORATION 
2330 Vauxhall Rd., Union, N. J. 
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Physical Properties of Laminated 
Plastics. R. W. Barber. Informa- 
tion is furnished on the physical prop- 
erties of laminated plastics. Sig- 
nificant recent developments in purely 
mechanical or structural plastics are 
described. Engineering developments 
in laminated plastics are set forth 
with particular reference to molded 
structural forms. Consideration is 
given to the strength of laminated 
plastics and to the mechanism of fail- 
ure. Some examples of the uses of 
laminated plastics are presented. Ac- 
companying the article is a chart of 
the physical properties of laminated 
plastics. Mechanical Engineering, 
December, 1942, pages 888-890. 

Are You Working with Plastics? 
John Sasso. The first of two articles 
on the working of plastics is presented. 
An outline is given of how plastics 
are machined, and information is fur- 
nished on suitable tool equipment for 
the purpose. It is explained that 
tool shapes used for cast iron are not 
suitable for plastics. Tools of this 
type have a short life and give a poor 


finish. Reasons are given why tools 
used for machining plastics dull 
quickly. One of these is that plastics, 


which are usually machined dry, are 
poor conductors of heat. It is noted 
that some plastics contain abrasive 
fillers that dull tools quickly. In the 
ease of certain plastics slow drill 
speeds are necessary to minimize the 
tendency to heat up. The use of soap 
as a lubricant is discussed. Other 
paragraphs cover the use of taps and 
cut-off tools. American Machinist, 
November 12, 1942, pages 1283-1285, 
4 illus. 

Pneumatic Clamping. A uniform- 
pressure system for gluing plywood 
skins to aerofoil structures is surveyed. 
This system is based upon a pneu- 
matie clamping arrangement that is 
said to provide not only a more satis- 
factory method of clamping but also 
quick application and release of pres- 
sure. Also, it is stated, the fluid 
character of the clamp makes it 
adaptable to other units where a 
curved plywood skin covering must 
be bonded to a structural framework. 
Aircraft Production, November, 1942, 
pages 637, 638, 4 illus. 

Fabricating Plastic Dies for Acry- 
late Sheets. Kenton J. Leeg. Tech- 
nical problems involved in forming 
acrylate sheets are discussed with 
respect to the materials used in mak- 
ing the dies, including wood, plaster of 
Paris, metal, and phenolic plastics. 
Advantages and disadvantages of each 
are set forth. Recent tests using 
Baker cast phenolic dies are described 
and a detailed process is given for 
making form blocks of plastic mate- 
rials. It is held that savings are pos- 
sible in time and money and that the 
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heat transfer qualities are superior to 
metal dies. Aviation, November, 
1942, pages 1438, 145, 335, 336, 339, 7 
illus 

Plastic Progress. W. Nichols. 
Stating that the plastics section of the 
British aircraft industry has made 
great strides, probably equal to the 
any other nation, the 
writer describes one of the latest de- 
velopments, a method of bonding 
metal to plastics known as the ‘‘Plas- 
tel” process. Characteristics of the 
process considered are improvement in 
structural stiffness and dimensional 
stability. The behavior of the mate- 
rial under test is analyzed and tabu- 
lated. Another product described is a 
new adhesive called ‘“‘Ardux.” Both 
of these developments are included in 
the work of Aero Research, Ltd. 
Flight, October 29, 1942, pages 475- 
477, 5 illus. 

Low-Cost Dies for Aircraft Parts. 
Benhardt Schlenzig. This article pre- 
sents a description of how plastic and 
semiplastic materials, such as Mason- 
ite die stock and Bakelite, are being 
used in the construction of forming 
and bending dies at the Naval Aircraft 
Factory. It is disclosed that the use 
of dies made of noncritical materials 
has been extended rapidly in recent 
months. The dies are stated also to 
have resulted in a major saving in the 
time required to complete a tooling 
program. They are employed in the 
manufacture of sheet metal aircraft 
parts—particularly those made of 
aluminum and magnesium. Advan- 
tages of plastic dies are described. 
They can be made in less time than 
cast steel dies, operations on die parts 
often can be carried out on high-speed 
woodworking machines, and they are 
lighter and easier to handle in the 
It is explained that they are 
not so durable as steel dies, but this 
is not an objection for aircraft parts 
such dies become obsolete 
quickly due to changes in design. 
Detailed information on the use of 
these dies is furnished. American 
Machinist, November 12, 1942, pages 
1307-1314, 14 illus. 

Woodworking Skills Acquired in 
Peacetime Are Now Applied in Con- 
struction of Aircraft Parts. Details 
are given on the production activities 
of Dominion Electrohome Industries 
Ltd., at present engaged in the manu- 
facture and assembly of wings, tail 
assemblies, stabilizers, and plywood 
seats for the Cornell primary trainer. 
The article relates how the former 
woodwork and radio manufacturing 
firm transferred its operations to war 
production. Commercial Aviation, 
November, 1942, pages 112, 114, 118, 
10 illus. 

Design and Fabrication of Lamin- 
ated and Molded Phenolic Plastics. 


progress of 


shop. 


beca use 
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J. A. Petho. Preceded by an examina- 
tion of the material’s characteristics, a 
detailed study is made of the machin- 
ing processes for fabricating laminated 
phenolic plastics. In considering the 
nature of these plastics, the conclu- 
sion arrived at is that the same forms 
and dimensions designed for alumi- 
num cannot be used, and therefore, 
for successful installation, design must 
be based on a knowledge of the lamin- 
ated or molded-base phenolic plastics. 

Procedures particularized are: de- 
signing, shearing, sawing, punching, 
shaving, machining, milling, turning, 
drilling, and reaming. Details are 
also given on screw-machine opera- 
tions, threading and tapping, finish- 
ing, stamping, and engraving. West- 


ern Flying, October, 1942, pages 74, 
76, 78, 80, 120, 10 illus. 

What Are Plastics Made of. Carl 
Dreher. A nontechnical description 
of plastics and their uses is furnished. 
The writer explains that plastics are 
of two types, thermosetting and ther- 
moplastic, and tells the difference 
between them. Three methods of 
molding plastics are outlined. Dia- 
grammatic illustrations of the com- 
pression mold, the injection mold, 
and the extrusion mold are furnished. 
The synthesis of phenolic resins also 
is illustrated diagrammatically. Air- 
craft and other parts made from 
plastics are shown. Popular Science, 
January, 1943, pages 58-63, 218, 220, 
11 illus. 
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Drilling Deep Holes in Magnesium 
Alloys. W. W. Gilbert and A. M. 
Lennie. Because the drilling of deep 
holes in magnesium alloys presents 
difficulties, an experimental investi- 
gation of the subject was made. In 
opening, the writer explains that when 
drilling deep holes a poor finish is apt 
to be produced and it is sometimes 
necessary to remove the drill fre- 
quently to clear the flutes. Refer- 
ence is made to a survey of literature 
on the subject which indicated that 
deep holes could be drilled but gave 
little information on the accuracy of 
the holes produced. Details are 
presented of the experiments made to 
determine which types of drills and 
drilling technique were best suited 
to deep-hole drilling of magnesium 
alloys. Conclusions drawn from the 
test are enumerated. Mechanical 
Engineering, December, 1942, pages 
877-887, 16 illus. 

Heat Treatment at the Wright 
Paterson Plant. H.W. Perry. This 
article covers in considerable detail 
heat-treatment operations and equip- 
ment at the Paterson plant of the 
Wright Aeronautical Corporation. 
The writer tells how the sudden in- 
crease in orders for aircraft engines 
necessitated a complete change in 
heat-treating practice and the installa- 
tion of new equipment for rapid quan- 
tity production. He explains that 
with the new system parts to be 
treated are moved on traveling cranes 
and automatic conveyors and are fed 
continuously through the furnaces 
and quenching tanks. Special equip- 
ment for normalizing and hardening 
parts in a controlled atmosphere by 
means of illuminating gas and a cata- 
lyst is described. Aircraft Engineer- 
ing, October, 1942, pages 300-302, 11 
illus. 


Tank Engines Made on Converted 
Equipment. Thomas F. Rogan. 
The writer describes the development 
of production methods used by Con- 
tinental Motors in the manufacture of 
aircraft engines for tanks. He tells 
how straight line production gradu- 
ally was evolved and explains that 
the entire plant now is being placed 
on a straight line production basis. 
Problems connected with the use of 
installed equipment and the pur- 
chase of new units during the change- 
over to tank engine production and in 
subsequent expansion programs are 
discussed. How overage machines 
san be used for certain precision opera- 
tions is explained. American Machin- 
ist, October 29, 1942, pages 1236-1243, 
14 illus. 

Aircraft Instruments Contribute to 
the Safety and Welfare of Canadian 
Airmen on all Fronts. Information is 
given on the production procedures 
of the Canadian Aircraft Instruments 
and Accessories Company and the 
products they manufacture. In ad- 
dition to particularizing the working 
methods of the instrument depart- 
ment, the article goes into detail 
about their electrically operated fuel 
pump. In machine operation on this 
pump three features are noted: (1) 
A live tailstock center preserves the 
cone for future operations on centers; 
(2) work is brought to size in a single 
cut without any finishing cut of shal- 
low depth which would crowd the 
work away from the tool and spring 
it into an elliptic shape; (3) tool 
angles are unusual to enable the cut 
to be made on the advancing side 
and not on the nose. Aero Digest, 
November, 1942, pages 48, 50, 52, 16 
illus. 

Buick’s Know How Speeds Pro- 
duction of Airplane Engine Parts. 
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Joseph Geschelin. A study is pre- 
sented of airplane-engine production 
methods at the Buick plant. It is 
stated that this plant is an outstand- 
ing example of complete conversion 
from motor car to war production. 
Information is furnished on various 
phases of production. Discussing 
materials handling, it is pointed out 
that interdepartment transportation 
is furnished by a fleet of Automatic 
Transportation industrial — trucks. 
Reference is made to an overhead 
monorail conveyor in the master 
and articulated rod department. New 
techniques that have served to im- 
prove quality are described. It is 
explained that quality control is em- 
phasized and safeguarded by careful 
inspection and attention to detail. 
Highlights of manufacturing proced- 
ures in the airplane-parts division 
are presented. Automotive and Avia- 
tion Industries, November 15, 1942, 
pages 20-25, 80, 82, 15 illus. 
Conveyors Save Space in Aircraft 
Plant. Frank M. Bates. With plant 
floor space at a premium because of 
greatly increased production, engi- 
neers of Fleetwings, Inc., were faced 
with the problem of how to take 
care of large quantities of sheet- 
metal parts and assemblies of com- 
paratively light weight but of large 
area. The writer tells how this was 
accomplished by the installation of 
conveyor systems that used the space 
near the plant ceiling. Schematic 
drawings show how the use of a single- 
track conveyor made possible a com- 
pact arrangement of cleaning, anodiz- 
ing, chromatizing and primer dip 
tanks, the arrangement of the dope 
room utilizing waste space near the 
roof. American Machinist, October 
29, 1942, pages 1244-1249, 12 illus. 
Is the Focke-Wulf F.W. 190 Built 
by Real Craftsmen? Alastair McLeod. 
After an examination of the sheet- 
metal work of a captured Focke-Wulf 
FW 190, the writer presents his con- 
clusions. The sheet-metal work in the 
complete structure was examined, but 
no material analysis data were ob- 
tained. The wing structure and fuse- 
lage are described. Mating of sub- 
assemblies was found to be good. 
A fairly close inspection revealed 
little use of welding. In summing up 
it is stated that the plane could be 
quite a strong job, given time and 
competent line production. It is 
concluded that rushed production af- 
fected the all-important preliminary 
work. Sheet Metal Industries, Nov- 
ember, 1942, pages 1721—1723, 6 illus. 
Wood Techniques Developed in 
Glider Construction. A brief study of 
how the furniture manufacturers of 
Grand Rapids converted their pro- 
duction to the large-scale building of 
transport gliders. New woodworking 
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Huge bullet-sealing 
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gas tanks under production in a west coast plant of the United States 


Rubber Company. 


techniques that help to eliminate the 
use of strategic 
are noted. A sel 


iterials for gliders 
es of photographs 
explains the procedures adopted and 
some of the spe equipment de- 
veloped. Two ations in wood- 


construction technique featured by 
the article are wooden fixtures and 
hot-press drying iviation, Novem- 


ber, 1942, pages 108-112, 16 illus. 
The Enemy Designs Our War- 

planes. J. H. Kindelberger. It is 

pointed out in this article that in 

order for the 

to keep up with f 

to excel enen 


manufacturer 
onstant struggle 
designs flexible 
production met s are essential. 
teviewing past ents, the writer 
explains that the popular ery 
was for mass ction the Army 
and Navy called on the air- 
craft industry to rease production 
as rapidly as possible without dis- 
rupting tooling flexibility. How pro- 
duction metho kept flexible at 
plants of North American Aviation is 


described. Wing November, 1942, 
pages 213-216, 9 
Industrial Propaganda. Attention 


is directed to the facilities provided 
by the British Ministry of Aircraft 
Production fo1 lustrial propaganda 
to stimulate the interest of workers 
in the products of their factory. The 
value of such psychologic encourage- 
ment in increasing output is indicated. 
Some of the suggestions offered are: 
visits by R.A.F. personnel to the fac- 
tory; visits of factory employees to 
operational posting of 
photographs; use of canteens as a 
medium for pertinent motion pic- 


stations; 


tures; phonograph records; and ex- 
hibitions. The usefulness of bulle- 
tin boards, target production charts 
and company house organs for main- 
taining morale is also touched upon. 
Aircraft Production, November, 1942, 
pages 646, 647, 3 illus. 

How Cadillac’s Aircraft Division 
Prevents Bottlenecks in Men and Ma- 
chines. Franklin M. Reck. This 
article deals with two separate pro- 
duction procedures, both of which help 
to promote efficiency and increased 
output in the aircraft division of the 
One is the method 
Details 
are given on the training system 
whereby the beginner is put to work 


Cadillae Division. 
of training new employees. 


immediately and the entire plant is 
the training school where every man of 
supervisory rank is charged with 
specific duties as teacher and talent 
scout. The beginner is graded, ana- 
lyzed, and groomed to do the kind 
of work for which he shows aptitude. 
Explanation is also made of the Cadil- 
lac system of ranking workers and 
classifying them as potential skilled 
operators or potential supervisors 

The second part of the article de- 
scribes a chart method of controlling 
the adequate supply of machines and 
anticipating the number that will be 
needed. Posted on a wall, this chart 
reveals at a glance how many of each 
type of machine are in the factory, 
where they are located and how many 
hours of work are scheduled against 
them under an anticipated six-month 
production schedule. Aero Digest, 
November, 1942, pages 110, 113, 114, 
190, 4 illus. 
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4 CO FILE 
the CURTISS-COMMANDOS/ 


“Swarming down from the skies, Allied 


SECOND PRINTING: Send 10¢ for 
your copy of this fascinating 96 
page history of aviation By Assen Jor 
danoff, author of ‘Your Wings”, with 
strations of current fighting types 
plane Division, Dept. M, Curtiss- 


Lary Wright Corporation, Buffalo, N. Y 
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PIRST 


vliders and parachute troops captured 
enemy airfields ...” More and more 
in the day’s news, words such as these 
reveal the vital part that transport 
and cargo planes are playing in the 


swift invasion of enemy-held areas. 


The Curtiss-Commando, the world’s 
largest twin-engined transport, has a 
leading role in this new and revolution- 
ary phase of the war. These giants of 
the air telescope weeks into hours and 
perform prodigies in swift movements 
of men and materiél. 


CURTISS-oW RIGHT 


AIRPLANE DIVISION 


1928*Curtiss B-2 Condor 


Sine the Biih of 


1920°Curtise Eagle, first inter- 


city “liner,” 400 h.p., 10 passen- 
gers, 105 m.p.h.—64’ wing span, 


Bomber for the U.S. Army. 
Greatest weight carrying air- 
plane of its time, Heavy de- 
fensive armament. Two Curtiss 
Conqueror engines. 


1929+ Curtiss Condor, 2 pilots 
and 18 passengers, 139 m. p. h. 
high speed, two 600 h.p. Curtiss 
Conqueror éngines. 


1933+ Curtiss Condor, the first 
sleeper plane—6 compartments, 
each with 2 berths, two 720 h.p. 
Wright Cyclone engines, 167 
m.p.h. cruising. 
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Airacobras Being Prepared for Combat 


meet Joe Bro} A. M. 


Expertly concealed from view, this 
distant Allied Air Base is on the alert 
for enemy bombers. With orderly 
dispatch the ground crew readies an 
Airacobra for its vital performance 
in action. 

What qualifies these men to so 
guard the lives of pilots? Meet Joe 
Aviation Mechanic of the 


grou nd crew. 


Brown... 


Joe signed wp after having a little 
mechanical experience. Because he 
was alert and willing to learn the 
Army sent him to our training school 


after preliminary aircraft training. 


Here, like thousands of other boys 
who have also attended our school, 
Joe learned almost ev erything there 
is to know about a P-39 Army Aira- 
cobra from design and construction 
to the most minute detailed service 


operations. His training 
under Bell technicians 
was part of a carefully 
developed program w hich is mak- 
ing a solid contribution to America’s 
success in sky combat. 


Now on a distant front, his is an 
assignment of which any man might 
well be proud. None is of greater im- 
portance. Mastery of the air depends 
not only upon planes and pilots 
but also upon the thoroughness and 
competence with 
which the planes 
are serviced by 
the ground crew 


We have not for 
gotten Joe and his 


fellow Army A. M's. 


Many of our own 


highly-trained men 
are working with 


them on distant 
ronts, solving prob- 
lems of service that 


no laboratory tests can answer. 


In this way, we are learning many 
vital things about improving aircraft 
for a world at war. And we also 
are learning many things that will 
be of tremendous benefit in build- 
ing still better planes for a world at 
peace. © Bell Aircraft Corporation, 


Buffalo, New York. 
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FUTURE PLANES FOR PEACE 


PACEMAKER OF AVIATION PROGRESS 
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All-Out Production vs. All-Out 
Ballyhoo. Jennings Randolph. A 
U.S. Congressman accuses the auto- 
mobile industry of having failed to 
live up to publicized promises with 
regard to war production and com- 
pares its production with that of the 
aircraft industry, much to the latter’s 
favor. He credits the aircraft indus- 
try not only with far outdistancing the 
Detroit area in aircraft output but 
also with developing a far superior 
industrial relationship between com- 
peting companies and management- 
labor. Citing the accomplishments 
of the West Coast Aircraft War Pro- 
duction Council as an example, he 
praises their spirit of cooperation, the 
pooling of resources, the increased 
output effected, the fluidity of models, 
the elimination of bottlenecks, and the 
avoidance of strikes. In contrast, 
it is claimed that the automobile 
industry has continued competitive 
peacetime practices...based on the 
guarding of patents and methods, 
freezing of designs, competition for 
key men, and an uncertain labor 
situation. Skyways, December, 1942, 
pages 18, 19, 38, 39, 45, 5 illus. 

Metal Stitching of Aircraft Parts. 
Martin Barbe. The technique of 
joining metal parts of an airplane by 
stitching them together is described 
in detail. Claimed to be applicable 
for almost any nonbrittle material 
below specific thickness limits, the 
stitcher functions by punching a 
coated-steel wire staple through the 
work and fastening it on the other 
side. This procedure is said to elimi- 
nate drilling and to effect timesavings 
up to 90 per cent on assembles that 
were previously riveted. 

The advantages of the technique 
are compared with those of riveting, 
spot-welding of aluminum alloys, and 
spot-welding of steel. Its  limita- 
tions are also considered. The struc- 
tural characteristics of the stitches, 
the operation of the machine, and the 
engineering control of shop stand- 
ards are explained. Aero Digest, 
November, 1942, pages 118, 120, 122, 
124, 270. 

The Walrus Amphibian. F. C. 
Sheffield. Beginning of a two-part 
article dealing with the construction 
processes of the Vickers-Supermarine 
Walrus, at present the only British 
amphibian aircraft in the services. 
This installment is concerned chiefly 
with the production of the hull struc- 
ture and the engine nacelle. Included 
is a brief description of the plane, its 
purpose, and performance standards. 
In addition, general data on the 
Walrus are presented, as well as sev- 
eral diagrammatic drawings inter- 
preting its construction. Details of 
the hull construction which are par- 
ticularized are those with regard to 


PERIODICALS 


plating, gunwales and coamings, bend- 
ing stringers, fittings, machining stain- 
less steel, screwing and tapping, and 
forged fittings. Aircraft Production, 
November, 1942, pages 639-645, 18 
illus. 

Some Aircraft Production Problems 
Solved by Process Engineering. T. E. 
Piper. The writer discusses modern 
process engineering which, it is ex- 
plained, was unknown during the 
first World War. Process engineer- 
ing discovers the limitations of mate- 
rials and the best methods of working 
them. It is pointed out that chang- 
ing aircraft manufacturing methods 
due to war demands have made neces- 
sary a closer check on materials. 
How process engineering is solving 
problems at Northrop Aircraft plants 
is described. Automotive and Avia- 
tion Industries, November 15, 1942, 
pages 19, 68, 70, 2 illus. 

Range of Drop Hammer Opera- 
tions. Chris J. Frey and Stanley 8. 
Kogut. It is shown that the assump- 
tion frequently held, to the effect 
that thinner gauges of sheet metal are 
more easily formed by drop-hammer 
methods, is erroneous. The writer 
explains how this conclusion was 
reached and offers new suggestions 
for obtaining more efficient operation 
of drop bammers. The discussion 
covers the materials used for the dies 
and the materials to be worked, 
limitations on the size of an aircraft 
part that can be formed in a drop 
hammer, and methods of production 
with drop hammers. Aviation, No- 
vember, 1942, pages 118-121, 340, 10 
illus. 

How Vultee Uses Master Layout for 
Production. Particulars are given on 
the master layout procedure em- 
ployed by Vultee Aircraft, Inc. In 
addition to including the information 
ordinarily given by lofting, an ac- 
curately scaled full-size drawing on 
metal sheet furnishes all details for 
structural shape, location, and at- 
tachments such as bolts and rivets. 
This master layout is the only refer- 
ence point for drawings, templates, 
and related tooling. Contact prints 
are taken directly from it, thus elimi- 
nating errors due to reproduction. 
Canadian Aviation, November, 1942, 
pages 76, 78, 80, 82, 4 illus. 

Machining Aluminum. 
Templin. Information is furnished 
on the machining of aluminum. Fac- 
tors that must be considered when 
machining this material are discussed, 
these including composition of the 
alloy and whether it is cast or 
wrought. Reference is made to alloys 
that can be machined easily. Tools 
suitable for machining aluminum are 
described, as are cutting compounds. 
Figures are presented in tabular 
form on commercial aluminum alloys, 


and on cuts, speeds and feeds when 
machining aluminum alloys. Auto- 
motive and Aviation Industries, No- 
vember 15, 1942, pages 38-42, 5 
illus. 

Are We Building Too Many Planes? 
The question is raised whether the 
United States is not building more 
types of airplanes than are feasible for 
maximum efficient production. The 
opinion supported is that restriction of 
the number of models would result 
in a greater output of airplanes with 
the available supply of men, machines, 
and materials. While the reasons for 
having worked on this multiplicity 
basis are explained, the writer points 
out the advantages to be gained from 
limitation of types. His argument is 


‘concerned not only with the proved 


theory of specialized production but 
also with the simplification of main- 
tenance, repair, training, and trans- 
portation that would result from such 
procedure. 

In presenting figures on the number 
of airplane types being built by the 
United States as compared to those 
of other countries, it is stated that 
the United States is using about 30 
principal types against Germany’s 13 
or 14 and Italy’s.seven. This com- 
parison is extended to numbers of 
fighter models, bomber models, ete. 
Western Flying, October, 1942, pages 
42, 43, 124, 8 illus. 

Lamp Maintenance. The problem 
of servicing fluorescent tubes is taken 
up. Recommendations by the Gen- 
eral Electric Company Ltd. for the 
diagnosis and location of defects are 
noted. Two tables are provided, one 
with reference to indications of failure 
from the behavior of the tube, the 
other to indications from the perform- 
ance of the glow switch. These tabu- 
late the symptom, possible cause, 
and remedy for different types of de- 
fects. 

The article also describes the mobile 
bridge system in effect at the Veg: 
Aircraft Corporation for the mainte- 
nance of their fluorescent lights. The 
economies in servicing time afforded 
by this system are demonstrated. 
Aircraft Production, November, 1942, 
pages 662-664, 4 illus. 

Jig Assembly. An article telling 
of the time saved and other advantages 
gained by the jig assembly of tube 
lines at the Douglas Aircraft Com- 
pany’s Long Beach, Calif., plant. 
Hydraulic, fuel, instrument, and other 
tube lines are assembled by the new 
method, which increases employee ef- 
ficiency by permitting assembly and 
installation operations in less tiring 
working positions. Details of the 
system are outlined. Automotive and 
Aviation Industries, November 15, 
1942, 32-33, 74, 7 illus. 
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at’s New in Plywoods? 


OUTSTANDING DEVELOPMENTS IN 
PLASTIC PLYWOODS FOR PLANES 


plus 


“A SERVICE OF SUPPLY” BASED ON 
25 YEARS’ PROGRESSIVE EXPERIENCE 


are now at your disposal from 


Ww the restrictions on sheet metals, ply- 
woods probably have solved more problems 
in plane construction than any other industrial 
development. But that’s not the whole story. The 
new specialized types developed and introduced by 
Technical Ply-Woods have established unqualified 
superiority for many purposes. Each of those listed 
at the right has solved specific problems with 
complete success. 

The history of their development is one of pains- 
taking research over a quarter of a century by men 
thoroughly schooled in every phase of aircraft 
construction. They are manufactured from the finest 
materials, with new modern equipment, under 
skilled supervision. 

We guarantee prompt shipment, in flat sizes, or 
completely fabricated parts (prefinished if 
desired). We will gladly furnish full particulars 
on any or all types, and answer any questions 


regarding your plywood problems. 


TECHNICAL 


228 NORTH LA SALLE STREET © CHICAGO, ILLINOIS 
JAMES R. FITZPATRICK, Director @ A. N. CARSTENS, Associate 


NOW AVAILABLE: 


DISTINCT TYPES 
OF PLYWOOD 


l PLY-TECH Our standard, resin-glued, hot plate 
process plywood, available in all woods. 
Conforms to the strictest government speci- 
fications. 


FYBR-TECH Consists of a veneer core with 
fiber resin-glued to both faces. Combines 
extreme lightness with great strength, unusual 
adaptability and ease of working. 


HOLLO-TECH Consists of two faces of 3-ply 
resin-bonded panels, glued to hollow core 
construction. Outstanding strength and light 
ness make it perfect for airplane floors, par- 
titions and panels 


DENS-TECH Made from thin veneers subjected 
to higher pressure than those used in Ply-Tech 
—resulting in greater strength properties. 
Ideal for use in spars, reinforcing plates, ply 
wood clips, gusset plates and dies. 


PREG-TECH Consists of veneers used as in 
Dens-Tech, but impregnated with a phenolic 
resin before assembly, which gives greater 
dimensional stability. Outstanding for air 
plane propellers. Also desirable for various 
skin surfaces and electrical housings 


ASBES-TECH An asbestos core with veneer 
faces. A fireproof panel, ideal for partitions 


TEMPR-TECH A resin-bonded plywood, with 
either one or both faces in tempered Presd 
wood. 


8 METL-TECH Metal covered plywood, with 


either one or both faces in metal. 
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Meeting Delivery Dates by Produc- 
tion Planning. Anthony Lanzafame. 
As installed in the aircraft division 
of the Hayes Manufacturing Cor- 
poration, a system of planned, con- 
trolled production is outlined. The 
article particularizes some of the 
functions of a planning department 
other than procedures dealing with 
material control, subcontracting of 
machine-shop work, shipping, and re- 
ceiving. Among the features of the 
system to which attention is directed 
are: the progress control, the project 
schedule, various charts and forms 
used, the study and preparation of the 
production cycle, and the cooperation 
between fabrication and planning 
units. Aero Digest, November, 
1942, pages 176, 178, 181, 182, 4 
illus. 

It’s “Beat Tomorrow ... Today.” 
H. E. Larson. The production of 
Avengers at the new, specially de- 
signed plant of the Grumman Air- 
craft Engineering Corporation is de- 
scribed. It is explained that in 
planning for the manufacture of this 
model attention was given to three 
objectives: (1) to get Avengers into 
production at the earliest possible 
date; (2) to build as fast as possible 
without waiting for elaborate mass- 
production facilities; (3) to keep 
production flexible to accommodate 
changes resulting from combat experi- 
ence. How these objectives were at- 
tained is outlined. Production 
methods are described and_illus- 
trated. A diagram is furnished of 
the final assembly setup for the Aven- 
ger, and another diagram shows major 
assembly departments feeding the main 
assembly _ line. Wings, Novem- 
ber, 1942, pages 217, 218, 223, 3 
illus. 

The Stirling Undercarriage. The 
production procedures employed in 
the manufacture of the Stirling under- 
carriage are related. Details are pre- 
sented on the machining, assembling, 
and testing of oleo legs. It is re- 
ported that the tubular construction 
of the components prevents the use of 
quantity production methods. These 
parts are largely machined from solid 
bar or forgings on combination turret 
lathes. Although the material is 
hard, it is stated that high speeds and 
feeds are maintained. 

Some of the separate topics into 
which the article is divided deal with: 
air-oil principle, construction details, 
strut cylinder, boring operations, hon- 
ing, and the piston rod. Others 
cover: extension tube, top socket, 
axle hub, hub inspection, and leg as- 
sembly. 


Study is also concentrated 
on form milling, final assembly, and 
inspection tests. 
November, 1942, 
illus. 


Aircraft Production, 


pages 672-679, 23 


PERIODICALS 


Wiring boards at Vega speed production of B-17 heavy bomber by enabling operators 


to assemble several harnesses simultaneously. 


By increasing the efficiency of operators 


and the service value of the wire assemblies, Vega is able to reduce the average time neces- 
sary for wiring the B-17, which is entirely an electrical airplane, to about two-thirds that 


of a smaller airplane that uses electrical equipment only to a limited extent. 


the Industry.’’) 


Production Review. A report is 
given on the improvements in produc- 
tion facilities and methods effected by 
the U.S. aircraft companies during 
the past year. The article is divided 
into separate accounts of each com- 
pany’s activities. The firms included 
are: Douglas, Boeing, Vultee, Cur- 
tiss-Wright, Consolidated, Cessna, 
Martin, Wright, Pratt & Whitney, 
and Brewster. Western Flying, Octo- 
ber, 1942, pages 50-52, 55, 56, 58, 60, 
62, 64, 66, 24 illus. 


Propellers 


Controllable Propellers for Light- 
planes. Walter E. Burnham. A dis- 
cussion of controllable-pitch propel- 
lers which indicates their value to the 
development of light-plane engine 
design. The improvement of air- 
plane performance through the use of 
constant-speed propellers is explained. 
It is stated that if controllable propel- 
lers are used on light planes, engine de- 
signers can resort to supercharging as 
a method of increasing power. Prob- 
lems of cost, maintenance, weight 
and balance in connection with the 
production of these propellers receive 
comment. Flying, December, 1942, 
pages 58-60, 140, 141, 10 illus. 

Shortcuts Speed Propeller Produc- 
tion. Three innovations by the Ham- 
ilton Standard Propeller Division 
which have resulted in increased pro- 
duction are reviewed. One is the 
substitution of a Morton keyseater 


(See “From 


for the more difficult-to-obtain Pratt 
& Whitney vertical shaping machine, 
a modification in the former resulting 
in a saving of 80 per cent in labor 
on the operation and an increase of 
40 per cent in production. Another 
is the introduction of an eccentric 
polishing head for spider arm bores, 
with the eccentricity obtained by the 
use of cams. This polishing head 
completes the operation three times 
quicker than a turret lathe that was 
previously used. The third descrip- 
tion applies to a La Rinte broach, 
specially tooled to turn out spring 
pack retainers from regular extruded 
bar stock. Since it condenses sev- 
eral operations into an automatic se- 
quence, this device is said to reduce 
the cost of the part by 75 per cent. 
Aviation, November, 1942, pages 151, 
320, 3 illus. 

Electric Airscrews. J. A. Oates. 
A detailed account of the design, 
operation, and manufacture of the 
Rotol electrically operated propeller. 
This is amplified by a description of 
the reorganized factory layout and 
new plan of inspection. Study is 
directed particularly to the machining 
of the hub barrel and special fixtures 
and setups for smaller components. 
The article also describes how blade 
and propeller assembly is carried 
out on an assembly track adapted to 
the design of this particular propeller. 
Aircraft Production, November, 1942, 
page 650, 2 illus. 
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LITTLE GIANT of the RELAY FIELD 


Contact Pressure Will Lift 15 Times the Weight of the Unit Itself! 


WRITE FOR YOUR COPY! 


Get your copy of the new Dunco 
Catalog and Data Book! Contains 
design and engineering informa- 
tionon the nation’s most complete 
line of quality relays, timers and 
solenoids, p/us helpful data on 
their selection and use. 


Little Giant—Nutcracker—Bulldog... 

Such are the names applied to the Dunco Series 61 D.C. Relays in recog- 
nition of their remarkable performance in the toughest applications from 
tanks to airplanes, steel mills or what have you. 

For instance, ordinary relays weighing one pound may have a contact 
pressure of 3 or 4 ounces. This Dunco type gives 7 pounds contact pressure 
in a unit weighing only 8 ounces—and is especially designed to withstand 
intense shocks or vibration and operate faithfully without an enclosure 
in dirty or dusty places! 

Supplied on priority orders in various single and double pole types, 
these units are designed for D.C. use, although their contacts will also 
handle A.C. All types are recommended for any low voltage D.C. service 
where their exceptionally strong contact pressure is desirable for securing 
maximum resistance to shock. 


TIMING DEVICES 


STRUTHERS DUNN, INC., 1321 ARCH ST., 


PHILADELPHIA, PA. 
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Ignition Shielding Design. J. J. 
Mascuch. Stressing the importance 
of the elimination of electrical inter- 
ference with the functioning of air- 
craft radio apparatus, the writer dis- 
cusses means for preventing such 
interference. Shielding of the ig- 
nition circuits is the principal subject 
considered, the writer expressing the 
opinion that shielding the ignition 
harness requires much pure research 
and careful design and engineering. 
Factors influencing the design are the 
ratio of the interference strength to 
that of the radio signal to be received, 
conduction, induction, skin effect, and 
bonding or grounding. Forces that 
tend to damage the hardness are ex- 
amined, as well as the sources of in- 
terference. Rules to be followed in 
experimental tests are particularized. 
Aero Digest, November, 1942, pages 
227, 228, 230, 396, 4 illus. 

Aircraft-Engine Radio Shielding. 
D. W. Randolph. An outline is pre- 
sented of important electrical re- 
quirements of aircraft-engine radio 
ignition shielding. Points of inter- 
est brought out in recent investiga- 
tions are included. The forms of 
electrical disturbance which must be 
eliminated by equipment that is ad- 
mittedly rather heavy and trouble- 
some is described. The reason for 
low-resistance grounding and _ bond- 
ing of the shield is explained. A 
method is suggested for testing the 
resistance of plastic insulators to 
flashover. A description also is given 
of a method developed in England for 
reducing spark-plug electrode erosion. 


S.A.E. Journal, December, 1942, 
pages 538-541, 548, 4 illus. 
Bombing by Radio. The writer 


speculates on the possibility of using 
radio equipment to locate targets to 
be bombed and also actually to guide 
the bomb to the target. Reference 
is made to experiments that have been 
carried out with a compact high- 
frequency transmitter that emits a 
highly concentrated and_ localized 
vertical radio beam that can be de- 
tected at a height of about ten miles. 
It is suggested that such a battery- 
operated transmitter could be con- 
cealed in factors or other targets by 
saboteurs where it would function for 
several hours, thus guiding planes to 
the target. It is admitted that guid- 
ing the bomb to the target by means 
of a radio wave is a much more dif- 
ficult problem, but some suggestions 
are made on how this might be car- 
ried out. Air Progress, January, 
19483, pages 40, 41, 70, 72. 

Federal Network of Radio Range 
Stations as Aid to Military Pilots in 
Canada. Ewan D. Boyd. This is 
the fourth installment of a series of 


PERIODICALS 


articles on flying the airways of Can- 
ada. In it the writer discusses Can- 
adian radio stations. Demonstrating 
the merits and limitations of present 
ranges, he tells how pilots use these 
stations both as navigation aids and 
as a means of communication with 
the ground. He also explains the 
principles of the radio range and how 
reports are given. Commercial Avia- 
tion, November, 1942, pages 94, 96, 
98, 100, 11 illus. 


Research 


The Theory of Quenching. J. H. 
Awbery. Reference is made to ex- 
perimental work that has been con- 
ducted in recent years on the process 
by which heat is transferred from a 
heated object to a liquid. Three 
regimes that have been distinguished 
are enumerated. In this mathemati- 
cal analysis the writer elucidates the 
first of the three processes during 
which the body of liquid is separated 
from the solid by a vapor film. 
Heat Treating and Forging, Novem- 
ber, 1942, 581-584, 1 illus. 


Stress Analysis 


Application of Maclaurin Series to 
Beams Under Simultaneous Trans- 
verse and Axial Loading. A. G. 
Strandhagen. The method of deter- 
mining the elastic line of columns and 
struts is, to start with, the funda- 
mental equation (dy?/dz?) = M/EI, 
and by two quadratures the deflection 
curve y = f(x) is obtained. Most of 
the current methods carry this pro- 
cedure through in some manner or 
other. While these methods are prac- 
tical, it can be shown that in many 
cases other methods are shorter. 
As an illustration, application of the 
Maclaurin formula in solving for the 
deflection curve of beams was shown 
by Hetényi. In this paper the writer 
extends the Maclaurin formula, which 
developed a function of real variable, 
say x, into a polynomial plus a re- 
mainder, to an infinite series known 
as the Maclaurin series, which ex- 
presses the function as a power series 
provided the remainder after n terms 
converges toward O as n become in- 
finite. 

Use of the Maclaurin series simpli- 
fies the solution of many problems and 
therefore should be of interest to. en- 
gineers. 

There is no approximation involved 
in this procedure since all terms are in- 
cluded. Journal of the Aeronautical 
Sciences, December, 1942, pages 529- 
532, 4 illus. 

Note on Some Secondary Stresses 
in Thin-Walled Box Beams. Eric 
Reissner. An analysis is made of 
the secondary stresses that arise in 
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flat-sheet-covered box beams in which 
the curvature of the cover sheets does 
not conform with the curvature as- 
sumed by the extreme fibers of the 
spars when the beam is loaded. For- 
mulas are derived for rib loads and for 
secondary sheet bending stresses as 
function of the primary sheet stress, 
the rib spacing, the beam height and 
the cover sheet thickness. With re- 
gard to the secondary stresses, the 
flexibility of ribs and spars, which in 
principle can be taken into con- 
sideration, is neglected so that the 
values obtained for the stresses are 
conservative. It is found that sec- 
ondary sheet bending is largely re- 
stricted to narrow edge zones ad- 
jacent to ribs and spars. Journal 
of the Aeronautical Sciences, Decem- 
ber, 1942, pages 538-542, 2 illus. 

Effect of Heat Treatment on the 
True Breaking Stress of Duralumin. 
W.H. Dearden. The writer presents 
some data showing how various heat- 
treatments affect the so-called true 
breaking stress of duralumin. At- 
tention is drawn to the difficulty in 
locating values of the true breaking 
stresses of duralumin and other light 
alloys treated in various ways. Re- 
sults are presented in tabular form 
based on a limited number of dur- 
alumin test pieces that were available. 
Heat Treating and Forging, Novem- 
ber, 1942, pages 596, 597. 


Testing 


Electrical Testing Device Speeds 
Final Assembly of “‘Lightning.’”? The 
construction and operation of a tester 
for aircraft electrical systems are ex- 
plained. Designed for the purpose of 
eliminating the possibility of error 
and reducing installation time, this 
device tests the equipment before in- 
stallation in the airplane. In addi- 
tion to affording a complete electrical 
test, it is also a medium for deter- 
mining correct wire lengths and lug 
hole sizes. Aero Digest, November, 
1942, pages 153, 385, 2 illus. 

Fluorescent Magnetic Inspection. 
W. E. Thomas. An article is pre- 
sented describing the Magnaglo par- 
ticle test based on the use of fluores- 
cence. This inspection method has 
been brought out by the engineers 
who developed the Magnaflux test. 
It is stated that the new method 
speeds up the visual examination 
stage of the test, avoids misinter- 
pretations, and eliminates trouble due 
to poor color contrast and inacces- 
sibility of some areas. Details of 
the method are presented and a 
comparison is made between it and 
the standard Magnaflux test. Metals 
and Alloys, November, 1942, pages 
886-890, 10 illus. 

Wind Tunnel Tests and Actual Per- 


= 
PA. 
| 


AERONAUTICAL 


ENGINE COOLING | 
RADIATORS 


OIL COOLERS 


The G«0 Manufacturing Co. 


NEW HAVEN, CONNECTICUT 


formance Data. 


ENGINEERING REVIEW 


Herbert G. Smith. 
The relative of wind-tunnel 
results and actual performance data 
are weighed. The validity of results 
obtained from wind-tunnel tests are 
questioned by the writer, who ad- 
vocates a greater use of actual per- 
formance data in establishing aerody- 
namic laws. He asserts that the pas- 
sage of air currents past an object in a 
wind tunnel, whether this air be 
drawn through the tunnel blown 
through, is not the same as the pas- 
sage of air past the same object being 
moved through still or relatively still 
air. To illustrate aerodynamic 
laws may be ilated in a general 
way from consideration of actual per- 
formance criteria, an example is 
worked out indicating the variance of 
the rate of climb with power loading. 
Aero Digest, Nov 1942, pages 
170, 272, 2 illus 

Aircraft Engine Testing. The utili- 
zation of power developed by aircraft 
engines on test beds is proposed as a 
fuel economy measure. In order to 
convert a varying-speed 
source into a constant-frequency sys- 
tem the use of a slipping coupling be- 
tween the engine and the generator is 
suggested lained. Power- 
harnessing systems instituted by the 
General Electric, the English Electric 
and the Ford are noted. 
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Standard in Approved Aircraft 


Precision apparatus to furnish 
supplemental oxygen for breath- 
ing at high altitudes. Also 
considered essential by aviation 
engineers as emergency standby 
equipment in planes with super- 


charged cabins. 


Descriptive literature 


gladly furnished. 


PURITAN COMPRESSED GAS CORP. New York City—Kansas City 
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Comment is also made on several 
economy and _ production-simplifica- 
tion innovations at the Ford aircraft- 
engine factory. Aircraft Production, 
November, 1942, pages 635, 636, 4 
illus. 


Tools and Equipment 


Tool Design Gains Importance. 
John J. Scheppe. The scope of opera- 
tions for each of the Fleetwings, Inc., 
tool engineering department’s nine 
sections is traced. Contributing to 
the successful completion of tools and 
jigs are the tool planning, process 
engineering, tool and jig design, 
template layout, tool manufacturing, 
layout inspection, tool control, and 
isometric drawing divisions. Avia- 
tion, November, 1942, pages 129, 280, 
2 illus. 

Plastic Tools. An article describ- 
ing the development of plastic tools 
by Lockheed and Vega and telling 
how their use has speeded the pro- 
duction of aircraft. Research at the 
two plants, begun in response to an 
anticipated shortage of metal, re- 
sulted in the production from plastics 
of drill jigs and forming dies that will 
withstand high pressures. Disad- 
vantages in the method of drill jig 
construction using wood with inserted 
metal bushings are enumerated. The 
nature of the requirements for a satis- 
factory thermoplastic material are 
listed. Desirable features of plastic 
tooling also are outlined. Further 
details of the investigation and what 
it has accomplished are presented. 
Western Flying, October, 1942, 
98, 100, 102, 4 illus. 

Double Row Production for Pro- 
gressive Dies. C.W.Hinman. The 
writer tells how the output from 
high-speed progressive dies can be 
doubled by using a somewhat intri- 

sate design of scrap strip to carry two 
rows of blanks. The design of the 
scrap strip and other details of the 
process are described with the aid of 
drawings. Heat Treating and Forging, 
November, 1942, pages 586-588, 4 
illus. 


pages 


Training 


What Makes American Pilots Best? 
The writer describes the perform- 
ances of American warplane pilots in 
action. He states that the excellence 
of American pilots is due to the par- 
ticular kind of primary training they 
receive. Four fundamental factors 
that are said to make the American 
pilot superior are enumerated. 


are precision, coordination, smooth 
ness, and judgment. Air Trails 
December, 1942, pages 6, 42, 1 illus. 


Fighter Pilot. Howard Waldorf 


The transition training that an Army 
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Air Foree pilot undergoes in being 
craduated from advanced trainers to 
fighter planes is described. Step by 
step the procedure of instructing him 
to become a first-rate fighter pilot is 
unfolded. First, he is thoroughly 
indoctrinated with the technique of 
piloting a fighter; then he is taught 
the art of dogfighting, next how to 
operate the plane’s machine guns 
and eannon, and, finally, the fine 
points of formation flying. The ar- 
ticle summarizes the fundamentals of 
this training by a list of ‘don’ts for 
aerial combat.” Flying, December, 
1942, pages 26-28, 122, 123, 4 illus. 

Air-Conditioning Youth for the Air- 
Cargo Age. This article tells how 
Iowa Wesleyan College has begun a 
new course designed to prepare all 
possible students for the coming Air 
Age. Itis stated that the 33 students 
enrolled may well be trail blazers for 
all of educational America. The ar- 
ticle also discloses that 20,000 students 
in the high schools of Iowa and two 
other states are enlisted, through 
radio and extension course tieups, 
in a companion course that follows 
the same general pattern. Informa- 
tion on the courses is_ presented. 
Air Transportation, November, 1942, 
pages 33-36, 3 illus. 

Check Ride. Fifty suggestions are 
listed on what not to do while taking a 
flight test. Written in a humorous 
vein, these are general suggestions 
that apply to flight tests during pri- 
mary, basic, or advanced training. 
They are divided into four classifi- 
cations—before flight, on the take-off, 
the pattern, and out of the pattern. 
Listed speeds pertain to the Army’s 
PT-17 Boeing Trainer. The Sports- 
man Pilot, November, 1942, pages 
24, 25, 49, 50, 3 illus. 

Bombardiers Are Axis Busters. 
An article describing how bombardiers 
are trained at the Midland Army 
Flying School in Texas. National 
Aeronautics, November, 1942, pages 
41, 42, 2 illus. 

Penguin. The writer tells how the 
New York State Education Depart- 
ment prepared shop-work teachers for 
glider construction courses and de- 
scribes the ground trainer each group 
of teachers was required to construct. 
It is explained that this ground 
trainer, which is made almost entirely 
of nonessential materials and was de- 
signed by the construction staff at 
Cornell, differs from a glider mainly 
in the wing size and landing gear. 
Air Trails, December, 1942, pages 24, 
58, 7 illus. 

Tips for Civilian Army Flying In- 
structors. Claude M. Downs. Sug- 
gestions are offered to help solve the 
problems encountered in teaching 
Army air cadets to fly. The impor- 
tance of the right psychologic approach 
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is stressed. Help the student relax 
and free him from tenseness is the 
first admonition. Others are that 
the student must always have con- 
fidence in his instructor’s ability and 
that the instructor must be patient at 
all times. 

The article includes specific advice 
about how to teach different flight 
maneuvers. Among those discussed 
are the spin, roll, ground loop, take- 
off, climb, chandelle, pylon eight, 
and lazy eight. Western Flying, 
November, 1942, pages 28, 29, 80, 
83, 84, 6 illus. 

Air Force in Embryo. The writer 
traces the growth of Australia’s Air 
Training Corps and describes its ob- 
jects and methods. Progress in Aus- 
tralia is noted. Aircraft, August, 
1942, pages 8-10, 4 illus. 

School for Aircraft Workers. The 
training schedule of the London Air- 
craft School in Ontario is detailed. 
The principal training agency for the 
Central Aircraft Company, the school 
originally concentrated on engine 
overhaul instruction but has enlarged 
its scope. On completion of basic 
training, the men take a six-week air- 
craft-engine course, the women a 
three-week aircraft assembly course. 
The latter course is also taken by the 
men after completion of their engine 
training. Studies comprising the 
three courses are listed. Canadian 
Aviation, November, 1942, pages 38- 
40, 5 illus. 

Finding and Training Air Force 
Technicians. The writer discusses 
the magnitude of the Army Air Forces 
Technical Training Command _pro- 
gram and offers some information 
on how the work of training air force 
technicians is being carried out. A 
table is presented showing the break- 
down of A.A.F. technicians, their 
duties, the location of schools, the 
duration of training, and essential 


subjects in their instruction. South- 
ern Flight, November, 1942, pages 


28-30, 1 illus. 


Welding 


Fatigue Strength of Welded Air- 
craft Joints. T. V. Buckwalter and 
O. J. Horger. In this article the 
writer points out that considerable 
importance is attached to the utiliza- 
tion of the round tube section in 
aircraft structures. It is shown that 
welded joints usually are used in 
built-up composite structures, but 
little information exists as to the 
fatigue limit of the complete struc- 
ture. The paper presents a progress 
report on the results of fatigue investi- 
gation on gas-welded and arc-welded 
composite structures and joints. It 
also includes fatigue results on copper- 
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brazed joints made from aircraft 
tubing and on built-up crankshafts 
which were copper-brazed together. 
Illustrations, charts, drawings, and 
oscillograph records of stresses aid in 
the presentation. The Welding Jour- 
nal, November, 1942, pages 525-s— 
539-s, 31 illus. 

Light Alloy Resistance Welding in 
Aircraft Construction. R. Schnarz. 
This is one of a series of articles on the 
resistance welding of light alloys in 
aircraft construction. In this install- 
ment two types of specialized equip- 
ment designed to meet the require- 
ments of the aircraft industry are 
described, and power connections for 
welding equipment are discussed. 
Sheet Metal Industries, November, 
1942, pages 1738-1742, 9 illus. 


Wind Tunnels 


Elliptic Tunnel-Wall Corrections on 
Drag and Stall. J. G. Gavin, Jr., 
and R. W. Hensel. The tunnel-wall 
effects on drag and stall, given by the 
usual simple corrections, are not ade- 
quate when the span-diameter ratio 
is high or when the spanwise lift dis- 
tribution varies considerably from 
elliptic. In order to determine more 
exact interference corrections, es- 
pecially for elliptic throat tunnels of 
closed section, the upwash induced by 
the tunnel walls on the major axis, due 
first to the presence of lifting lines 
of different span lengths and then to 
the presence of typical wing distribu- 
tions built up from these lifting lines 
to simulate actual wings, is computed 
for a number of wing distributions and 
spans. All the calculations are for 
wings whose aspect ratio is eight, and 
all are based on the constants of the 
Wright Brothers elliptic throat wind 
tunnel at the Massachusetts Institute 
of Technology. 

The magnitude of these corrections 
is found to vary inversely with the 
taper ratio of the wing, the correc- 
tions being less for a highly tapered 
wing and more for a rectangular wing 
of the same span and aspect ratio. 
For those cases where the wing tips lie 
outside the foci of the throat section, 
the variation of the induced angle of 
attack along the span is no longer 
negligible at high lift coefficients. Its 
geometric effect is to cause an ap- 
parent washin angle toward the wing 
tip. The induced drag corrections 
have minimum values when the wing 
tips are at or near the foci of the tunnel 
for all usual lift distributions along the 
span. As the wing tips approach the 
tunnel wall, both the induced drag 
corrections and the angles of apparent 
washin or of apparent twist increase 
rapidly. Journal of the Aeronautical 
Sciences, December, 1942, pages 533- 
537, 8 illus. 
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Army Air Forces 


Prelude to Desert Combat. Major 
John MeL. Redding. A description 
is presented of how America’s air and 
ground forces are learning to adapt 
themselves to desert conditions 
through practice in the western desert 
of California. Air Force, December, 
1942. 

Wright Field. An article on Wright 
Field, which is described as in many 
ways the spawning ground of Ameri- 
ean air power. A brief outline is 
presented of the engineering, labora- 
tory, and production work being car- 
ried out at this field. It is pointed 
out that all Army Air Forces material 
contracts are awarded at Wright 
Field. Illustrations give the reader 
a conception of the scope of activi- 
ties. Air Force, December, 1942. 

Air Rescue in Jungle Country. 
Capt. Oscar Schneller. A flight sur- 
geon describes the rescue of a crew of a 
plane that crashed in the Dutch 
Guiana jungles. He calls the medical 
side of the rescue nothing spectacular, 
but speaks of the evacuation itself 
as a significant example of the kind of 
rescue work being accomplished again 
and again by the Army Air Forces. 
Airplanes brought food, medicine, 
and litters to the injured crew, served 
as guides to a rescue squad on foot, 
and finally transported the men to a 
hospital in the matter of hours. Air 
Force, December, 1942. 

Wings of West Point. Capt. 
Charles D. Frazer. The writer de- 
scribes the inauguration of flight 
training at Stewart Field, the Air 
Forees Basic-Advanced Flying School 
at the United States Military Acad- 
emy. It is mentioned that Stewart 
Field was once the city airport of 
Newburgh, N.Y. The writer ex- 
plains how the equipment and facili- 
ties of the field have been expanded 
since it was decided to introduce 
flight training as an elective in West 
Point’s course of instruction, Air 
Force, December, 1942. 

Single Engine Operation. Lt. Col. 
J. B. Duckworth. Advice is fur- 
nished on how to fly a twin-engined 


plane when one engine fails. It is 
emphasized that under these condi- 
tions the pilot must never sacrifice 


Government 
Publications 


speed for altitude. Reference is made 
to the tendency for engine torque to 
turn the airplane over on its back 
when it is stalled. It is also explained 
that the rudder and not the ailerons 
must be used to obtain directional 
control. Azr Force, December, 1942. 

How to Keep Well in the Libyan 


Theater. Brig. Gen. David N. W. 
Grant. Astudy is presented of health 


hazards encountered in the Libyan 
theater of the war and information is 
furnished on how the individual may 
guard his health. It is explained 
that the danger of infection from 
contaminated water, milk and food is 
great in inhabited areas. Precau- 
tions that should be taken are de- 
scribed. The boiling of water and 
milk is recommended, but water may 
be made safe by treatment with cer- 
tain chemicals, if available. Fruit 
also should be boiled or chemically 
treated. It is pointed out, however, 
that the best safeguard is to eat at 
Army posts. It is emphasized that 
frequent bathing is important for 
health, but the writer warns against 
bathing in streams or ponds near the 
Nile Delta which are contaminated. 
Reference is also made to the danger 
of infection from insects and from 
contact with the inhabitants. Air 
Force, December, 1942. 

Square Pegs in Square Holes. 
Lt. Allen C. Rankin, Jr. The writer 
describes psychologic tests that are 
being used to select bombardiers, 
navigators and pilots in the Army 
Air Forces Classification Centers at 
Nashville, Tenn., Kelly Field, Tex., 
and Santa Ana, Calif. He tells how 
the cadets are put through tests that 
include written examinations, ner- 
vous stability tests, peg board dexter- 
ity tests, discrimination reaction time 
tests, and sway tests. Air Force, 
December, 1942. 


National Advisory Committee 
for Aeronautics 


Aerodynamic Heat-Power Engine 
Operating on a Closed Cycle. J. 
Ackeret and D. C. Keller. Trans- 
lation of an article ‘‘Aerodynamische 
Wirmekraftmaschine mit geschlosse- 
nem Kreislauf,” from Zeitschrift des 
Vereines deutscher Ingenieure, Bd. 85, 
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Nr. 22, May 31, 1941. Hot-air en- 
gines with dynamic compressors and 
turbines offer new prospects of success 
through utilization of units of high 
efficiencies and through the employ- 
ment of modern materials of great 
strength at high temperature. Par- 
ticular consideration is given to an 
aerodynamic prime mover operating 
on a closed circuit and heated exter- 
nally. Increase of the pressure level 
of the circulating air permits a great 
increase of limit load of the unit. 
This also affords a possibility of regu- 
lation for which the internal efficiency 
of the unit changes but slightly. 
The effect of pressure and tempera- 
ture losses is investigated. A gen- 
eral discussion is given of the experi- 
mental installation operating at the 
Escher Wyss plant in Zurich for a 
considerable time at high tempera- 
tures. N.A.C.A. T.M. No. 1084, 
November, 1942. 

Control of Torsional Vibrations by 
Pendulum Masses. Albert Stieglitz. 
Translation of an article “Beeinflus- 
sung von Drehschwingungen durch 
pendelnde Massen,” from Jahrbuch 
1938 der Deutschen Luftfahrtforschung. 
Various versions of pendulum masses 
have been developed abroad within 
the past few years by means of which 
resonant vibrations of rotating shafts 
can be eliminated at a given tuning. 


. They are already successfully em- 


ployed on radial engines in the form 
of pendulous counterweights. Com- 
pared with the commonly known tor- 
sional vibration dampers, the pendu- 
lum masses have the advantage of 
being structurally simple, requiring 
no internal damping and being ca- 
pable of completely eliminating cer- 
tain vibrations. 

Unexplained, so far, remains the 
problem of behavior of pendulum 
masses in other critical zones to 
which they are not tuned, their dy- 
namic behavior at some tuning other 
than in resonance, and their effect 
within a compound vibration system 
and at simultaneous applications of 
several differently tuned pendulous 
masses. 

These problems are analyzed in 
this report. The results constitute 
an enlargement of the scope of appli- 
cation of pendulum masses, especially 
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for in-line engines. Among other 
things it is found that the natural 
frequency of a system can be raised 
by means of a correspondingly tuned 
pendulum mass. The formulas neces- 
sary for the design of any practical 
version are developed, and a pendu- 
lum mass having two different natural 
frequencies simultaneously de- 
scribed. N.A.C.A. T.M. No. 1036, 
November, 1942. 


Civil Aeronautics Administration 


Production Certificates and Re- 
ports. The Flight Engineering and 
Factory Inspection Division has as- 
sumed responsibility for authorizing, 
conducting and reporting factory in- 
spections and for the issuance and 
modification of production certifi- 
cates. This differs from the previous 
procedure in that formerly factory 
inspection requests and production 
certificates were prepared and issued 
by the Aircraft Engineering Division 
and correspondence pertinent thereto 
was conducted through the branch 
offices of that division... For the pur- 
pose of establishing uniform procedure 
and to relieve manufacturers of un- 
necessary correspondence and delay 
in connection with the issuance or 
continuation of production certifi- 
cates and compliance with regulations 
applying to the holders of these cer- 
tificates, procedure is outlined indi- 
cating that correspondence concern- 
ing the certificates should be carried 
on between the manufacturer and the 
branch office of the Flight Engineer- 
ing and Factory Inspection Division 
serving the manufacturer, except in 
cases where an opinion or interpreta- 
tion is desired from the Washington 
office, in which case such correspond- 
ence should be directed to the chief 
of the division. Forms essential to 
the issuance, continuation and modi- 
fication of production certificates and 
reports required to be submitted by 
holders of such certificates may be 
obtained from the branch offices 
mentioned. Part 02 of the Civil Air 
Regulations titled ‘Type and Produc- 
tion Certificates” is also available at 
these branch offices. Additional in- 
structions are included pertaining to 
the procedure required in connection 
with the issuance, continuation and 
modification of production certifi- 
cates. C.A.A. Safety Regulation Re- 
lease No. 134, October, 1942. 

Requirements for Extension of 
Overhaul and Service Periods of Air 
Carrier Aircraft, Engines, Propellers, 
Instruments and Component Parts. 
Certain changes are promulgated in 
the existing procedures for the prepa- 
ration of amendments affecting the 
overhaul, routine and periodic in- 
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spection periods as outlined in Certifi- 
cate and Inspection Division Re- 
lease No. 30 dated October 24, 1940. 
Therefore, each aircraft carrier opera- 
tor is requested to: maintain a 
complete and comprehensive record 
of all maintenanee work performed; 
establish and maintain a_ parts-re- 
tirement program; properly notify 
the Chief, Air Carrier Branch, as- 
signed to their operation, of the inten- 
tions to make application for exten- 
sion of the overhaul and service 
periods, to allow the assigned Air Carri- 
er Inspectors (Maintenance) to study 
properly the conditions that may have 
a bearing on the changes requested. 
Additional instructions are given 
concerning the maintenance of rec- 
ords of each inspection service and 
overhaul and in connection with the 
requests for amendments of the 
operating specifications—mainte- 
nance. Information is also tabulated 
concerning allowable time increases 
in connection with the overhaul 
periods for aircraft components and 
aircraft accessories. This informa- 
tion is prepared by the Air Carrier 
Division. C.A.A. Safety Regulation 
Release No. 1385, November, 1942. 


Office of Civilian Defense 


A Handbook for Air Raid Wardens. 
The revised edition of this handbook 
offers broad coverage of the duties, 
responsibilities, qualifications, train- 
ing, and equipment of air-raid ward- 
ens. In addition, there is extensive 
information on other phases of the 
civilian defense program, and instruc- 
tion in the rudiments of the infantry 
drill. $0.10. 

Bomb Reconnaissance. Prepared 
by the War Department with the 
assistance and advice of other Federal 
agencies under the general responsi- 
bility assumed by the War Depart- 
ment in connection with civilian de- 
fense, this booklet deals with meas- 
ures to be taken for protection 
against aerial bombs. It provides a 
common basis for instructions to aid 
civilian defense organizations in the 
proper and efficient discharge of their 
duties in connection with the disposal 
of unexploded and _ delayed-action 
or time bombs and to explain how 
civilian cooperation with military 
personnel for that purpose is essen- 
tial. It is divided into two parts: 
the first covers bombs and precautions 
against air raids, while the second 
covers objects that may be dropped 
from the air, including mines, flares, 
shells, and miscellaneous objects. 
Chapters are devoted to descrip- 
tions of American and enemy bombs 
and shells. $0.15. 


War Department 


Air Navigation Tables. 


Preceded 
by instructional and explanatory data, 
tables are presented for the use of 
navigators in the Army Air Forces. 
The instructions cover the applica- 
tion of tables and give examples of 
the solution of problems through the 


use of the tables. Technical Manual 
TM 1-208, June 5, 1942, Superin- 
tendent of Documents, Washington, 
D.C., $0.50. 

Elementary Flying. The purpose 
of this technical manual is to set forth 
the procedure to be followed in order 
to standardize flight instruction of 
military students at elementary flying 
schools, to provide the flying instruc- 
tors and supervisory personnel with 
information enabling them to train 
military students, and to aid the flying 
instructor in the development of his 
ability. The scope of the manual 
covers the period of flying training 
of military students from the time 
of their arrival until their elimination 
from further training or transfer to a 
basic flying school. It also covers the 
description and methods of teaching 
of all maneuvers in which a military 
student at an elementary flying school 
should become proficient prior to 
graduation. The duties, responsi- 
bilities, and desirable attributes of 
flying instructors and _ supervisory 
personnel are set forth, with special 
emphasis on the flying instructors. 
Technical Manual TM 1-210, Janu- 
ary 9, 1942, Superintendent of Docu- 
ments, Washington, D.C., $0.25. 

Elementary Physics for Pilot Train- 
ees. Definitions of science, physics 
and meteorology are followed by sec- 
tions giving information on the at- 
mosphere, units of measure, balanced 
forces and accelerated motion. Other 
sections discuss the action of fluids 
at rest, work and energy, fluids in 
motion, temperature and heat, and 
heating of the atmosphere. Con- 
cluding sections set forth the proper- 
ties of gases, moisture and water in 
the atmosphere. Technical Manual 
TM 1-233, April 22, 1942, Superin- 
tendent of Documents, Washington, 
D.C., $0.20. 

Elementary Weather for Pilot 
Trainees. The weather course given 
in this manual is not to teach pilots 
to be weather forecasters but to in- 
struct a pilot how to obtain and use 
effectively the available weather in- 
formation and how to recognize and 
report weather phenomena. The dif- 
ferent sections give information on the 
airway weather observations and re- 
ports, weather maps, and winds aloft. 
Technical Manual TM 1-281, April 
22, 1942, Superintendent of Docu- 
ments, Washington, D.C., $0.10. 
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Photo courtesy of the Crown Cork & Seal Company 


The best news about tin 
since we went to war 


HEN the Japs overran Malaya and the East 
Indies, they thought they had dealt a stag- 
gering blow to America. 
For, overnight, tin became a most critical raw 
material, because America relies upon this bright 
metal for tin plate, bearing alloys, solder, collapsible 


tubes . . . but mostly tin plate. 


However, Uncle Sam had an ace in the hole. . . elec- 
trolytic tin plate. In this process tin is deposited electro- 
lytically on steel strip. And only one third the tin used 
in the old hot-dipped process is required. 

Unfortunately, electrolytic tin plate is far from 
perfect as it comes from the plating baths. It is 
porous and does not provide a good protective 


coating. 


Right ‘here Westinghouse stepped into the picture. 


Engineers in the Westinghouse Research Labora- 


Westinghouse 


tories decided that the porous tin coating could be 


fused ... through the magic of electronics . . . to 


give the tin plate the desired protective coating. 


These scientists built a high-frequency coil, using 
radio broadeasting oscillator tubes for their power 
source. Through this coil they passed electrolytic 
tin plate. The inductive heating effect melted the 
tin coating ... refining it and giving it the necessary 
corrosion-resistant properties. 


The new Westinghouse tin flowing process is now in 
actual use, turning out gleaming ribbons of tin plate at 
better than 500 feet per minute. It will help save 
thousands of tons of tin every year. 


Another example of electronics at work... through 


Westinghouse “know how”! 


Westinghouse Electric & Manufacturing Com- 
> 
pany, Pittsburgh, Pennsylvania. 


PLANTS IN 25 CITIES...QFFICES EVERYWHERE 
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The Weather Observer. Informa- 
tion is given on the installation and 
operation of weather instruments. 
Other sections cover surface observa- 
tion, winds-aloft observation, weather 
codes and forms, recording basic data 
on synoptic weather maps, plotting 
auxiliary charts and teletype opera- 
tion and procedure. The appendix 
gives meteorologic constants and 
conversion formulas, and a glossary of 
meteorologic terms. Technical Man- 
ual TM 1-235, June 29, 1942, Super- 
intendent of Documents, Washing- 
ton, D.C., $1.00. 

Aircraft Instruments. This tech- 
nical manual sets forth the general 
purposes of aircraft instruments and 
gives definitions covering their de- 
sign characteristics. The first sec- 
tions are devoted to maintenance, stor- 
age, and repair, as well as installa- 
tion, followed by individual sections 
on each of the major types of instru- 
ments with which an airplane is 
equipped. Concluding sections cover 
miscellaneous instruments, portable 
instrument field testing sets, and in- 
strument testing equipment. Tech- 
nical Manual TM 1-413, February 2, 
1942, Superintendent of Documents, 
Washington, D.C., $0.30. 

Milling Machines, Shapers, and 
Planers. The first section of this 
manual gives descriptions and infor- 
mation about maintenance of milling 
machines, various types of which are 
defined. Other sections refer to mill- 
ing machine cutters, holding and in- 
dexing the work, milling operations, 
and gear calculations. In the final 
sections, descriptions and mainte- 
nance information are given on shapers 
and planers, covering the speeds, 
feeds and cutting tools and the opera- 
tion of those machines. Technical 
Manual TM 1-421, April 20, 1942, 
‘Superintendent of Documents, Wash- 
ington, D.C., $0.30. 

Aircraft Hardware and Materials. 
‘The purpose of this manual is to pro- 
vide aircraft maintenance personnel 
with general information about the 
principal materials and hardware used 
in aircraft construction and repair. 
‘The information is divided into sec- 
tions covering ferrous metals, non- 
ferrous metals, nonmetallic materials, 
and protective coatings and finishes. 
Other sections cover particular items 
‘of aircraft hardware and_ processes 
related to hardware. Technical Man- 
ual TM 1-424, June 11, 1942, Super- 
intendent of Documents, Washington, 
D.C., $0.15. 

Welding. Each section of this 
manual opens with general remarks on 
the particular subject covered and 
with definitions of the terms and proc- 
Detailed information on 
each subject is then presented. The 
‘fundamentals of welding are set forth, 
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with information on the necessary 
safety precautions and instructions 
for the different techniques of weld- 
ing. Types of joints are defined and 
explained and other instructions are 
provided. Information is included 
on oxyacetylene welding, electric arc 
welding, electric resistance welding 
and on welding steel, steel alloys, and 
ferrous castings. Other subjects in- 
clude cutting metal by the oxy- 
acetylene process, the welding of 
aluminum and alloys of aluminum 
and magnesium, of nickel alloys, of 
copper and copper alloys and of braz- 
ing and silver soldering. Sections 
cover hard surfacing with special al- 
loys, airplane construction and repair 
by welding, and welding tests. T'ech- 
nical Manual TM 1-430, April 24, 
1942, Superintendent of Documents, 
Washington, D.C., $0.30. 

Instrument Flying Training. Part I 
of this manual has the purpose of 
providing a guide for instructors in 
training for instrument flying. It 
has been designed around the instru- 
ments themselves and each instrument 
is taken up in its correct order of 
importance. Stress is placed upon 
outlining a definite procedure to be 
followed by the instructor. Under 
basic instrument flying, exercises are 
described and the procedure is out- 
lined for each maneuver. A section 
includes subjects for the instructor. 
Under advanced instrument flying, 
the subjects treated are radio range 
flying, the radio compass and _alti- 
meters. 

Part II is devoted to the instru- 
ment flying trainer and its operation, 
with sections on the basic course in 
the trainer, radio aids to navigation, 
radio-range installations and orienta- 
tion, and instrument landings and 
radio compass operation. Weather 
data, operation and progress records 
are treated in the concluding chapter. 
Technical Manual TM 1-445, June 
18, 1942, Superintendent of Docu- 
ments, Washington, D. C., $0.20. 

Aircraft Radio Shop Practice. The 
first section of this manual gives in- 
formation about common hand tools 
that are most frequently used by per- 
sonnel engaged in mechanical work in 
connection with maintenance and re- 
pair of the component parts of air- 
craft radio equipment. Other sec- 
tions give instruction on construction 
practice and materials used, such as 
screws, nuts, washers, wire, and cable. 
Information on the installation of air- 
craft radio equipment is covered in 
another section, and similar treat- 
ment is extended to test equipment 
antennas, and power equipment for 
aircraft radio. Technical Manual 
TM 1-470, May 1, 1942, Superin- 
tendent of Documents, Washington, 
D.C., $0.20. 
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Mathematics for Pilot Trainees. 
A review is provided of some topics 
of arithmetic and related material 
which the pilot trainee must under- 
stand in order to practice simple 
aircraft navigation and to cope with 
other problems confronting the prac- 


tical airman. Its scope includes ele- 
mentary operations of arithmetic, 
angular measurements, scales, use of 
graphs and formulas, and the graphic 
solution of the more common prob- 
lems involving the triangle of veloc- 
ity. To give actual practice, exer- 
cises have been included in each para- 
graph, and at the end of each section a 
collection of miscellaneous exercises 
has been added, based on the material 
considered in that section. Technical 
Manual TM 1-900, April 22, 1942, 
Superintendent of Documents, Wash- 
ington, D. C., $0.10. 

Military Chemistry and Chemical 
Agents. This manual is divided into 
three main chapters: the first, on 
fundamental principles of chemistry; 
the second, on nomenclature of or- 
ganic components; the third, on 
chemical agents. Each chapter is 
separated into sections in which spe- 
cific and detailed information is 
given. The subjects are confined to 
military applications and are specifi- 
cally for the benefit of officers who ex- 
pect to encounter chemical agents in 
the field. Technical Manual TM 
3-215, Superintendent of Docu- 
ments, Washington, D.C., $0.25. 


Chemical Decontamination Mate- 
rials and Equipment. The purpose of 
this manual is to provide information 
on material and equipment used in 
chemical decontamination. It is in- 
tended for chemical troops, toxic gas 
handlers, chemical plant operators 
and workmen and for use in the 
Chemical Warfare School and for 
Chemical Warfare R.O.T.C. students. 
It covers the nomenclature, func- 
tioning, care and maintenance of the 
principal types of decontamination 
apparatus, and the various kinds of 
decontamination materials as_ well 
as their storage, preparation, and use. 
Sections cover the general theory of 
decontamination, the substances used 
and other materials that may be use- 
ful in decontamination work.  Tech- 
nical Manual TM 8-220, March 7, 
1942, Superintendent of Documents, 
Washington, D.C., $0.10. 


Meteorology. This manual is di- 
vided into three major sections dealing 
with the elements of weather, the ef- 
fect of weather on chemical agents, 
and weather forecasting. Terms are 
defined and weather instruments are 
described in the first section. Infor- 
mation is included on the different 
formations of clouds and the various 
types of clouds. The second section 
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BOND TESTERS 
BY SHALLCROSS 


Wide variety of models to test quickly and accur- 
ately the electrical resistance of bonds. For test- 
ing upon completion of job or periodical testing 
for faults. 

Reference curves or charts are not needed. 
Measured resistances are read directly from 
scale. Ranges to suit particular requirements are 
available. Let Shallcross help you with your low 
resistance measuring problems. Department, B-8 


HALLCROSS MEG. CO.§ 


COLLINGDALE, PENNA. 
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gives consideration to the results of 
wind, temperature, precipitation, hu- 
midity, and atmospheric pressure 
upon chemical agents. The section 
on weather forecasting is elementary, 
but the methods outlined are expected 
to give a fair degree of accuracy. 
Technical Manual TM 3-240, March 
7, 1942, Superintendent of Docu- 
ments, Washington, D.C., $0.10. 

Military Dictionary: English-Rus- 
In addition 
to the English-Russian and Russian- 
English vocabulary, this advance in- 
stallment contains appendices cover- 
ing numerals, the Morse alphabet, 
authorized military abbreviations, and 
comparative tables of weights and 
measures in the respective languages. 
In addition there is information on 
transliteration of the Russian alpha- 
bet, conventional signs and military 
symbols used in the Soviet Army, 
administrative structure of the U.S.- 
S.R., important terrain features of 
that country, and its army insignia. 
The volume was prepared under the 
direction of the Chief of Staff by the 
Military Dictionary Project of the 
Work Projects Administration. T'ech- 
nical Manual TM 30-254, August 5, 
1941, Superintendent of Documents, 
Washington, D.C., $0.65. 

Military Dictionary: English- 
Portuguese; Portuguese-English. An 
advance installment of the English- 
Portuguese and Portuguese-English 
Military Dictionary has been pub- 
lished to meet the urgent need for a 
dictionary of military terminology. 
It will be corrected and expanded 
into a complete edition at an early 
date. The volume was prepared 
under the direction of the Chief of 
Staff by the Military Dictionary 
Project of the Work Projects Ad- 
ministration. Technical Manual TM 
30-257, Superintendent of Documents, 
Washington, D.C., $0.75. 

Sound Locator M2. The instruc- 
tion guide for the sound locator M2 
is intended for training of Ordnance 
Department personnel and of other 
units in cases where it is desired that 
they have such background informa- 
tion. The manual was prepared by 
the Sperry Gyroscope Company, Inc., 
and is the revision of Part I of the 
handbook on the sound locator M2, 
which will not be republished. The 
foreword and introduction contain a 
description of the sound locator and 
its operation. Individual sections are 
devoted to principles of operation, 
description of the mechanism, opera- 
tion, routine maintenance, and train- 
ing of personnel. Appendices con- 
tain data on computation of correc- 
tions and inspection report forms. 
Technical Manual TM 9-2660, Octo- 
ber 11, 1940, Superintendent of Docu- 
ments, Washington, D.C., $0.15 
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Conventional Signs, Military Sym- 
bols, and Abbreviations. The pur- 
pose of this manual is to supply in- 
formation required by map readers. 
It shows the abbreviations and gen- 
eral symbols that have been author- 
ized for military use. Section II 
covers general topographic symbols, 
and Section III is devoted to symbols 
intended for air navigation maps. 
Section IV contains symbols of a 
purely military nature prescribed by 
the War Department, and Section V 
gives general abbreviations. Section 
VI lists military abbreviations. Basic 
Field Manual FM 21-30, Superin- 
tendent of Documents, Washington, 
D.C., $0.45. 


Barrage Balloon Operation of Maté- 
riel and Employment of Personnel. 
This Coast Artillery’ field manual is 
designed for use by barrage balloon 
units as a guide in the selection and 
training of personnel and the opera- 
tion of matériel. It gives instruction 
that may be applied with slight modi- 
fications to any type of matériel used 
by barrage balloon units, but it is 
confined, in general, to operation 
other than at the balloon sites. It 
defines the general problems and the 
matériel used. It is divided into three 
parts, the first covering fundamentals, 
the second, personnel, and the third, 
operation. Chapters in the first part 
cover aerodynamics and meteorology, 
with appropriate sections on the sub- 
jects treated. The section on opera- 
tion of matériel goes into the produc- 
tion, handling and use of hydrogen 
and helium. Coast Artillery Field 
Manual TM 4-117, June 1, 1942, 
Superintendent of Documents, Wash- 
ington, D.C., $0.15. 


A Summary of the Theory of Oscil- 
latory Waves. A paper presented by 
the Beach Erosion Board, Corps of 
Engineers, presents a summary of the 
theoretic treatments of oscillatory 
wave motion on a free-water surface. 
It is restricted to the second phase of 
the quantitative predictions of the 
effect of wave actions in shore-line 
processes, dealing with the behavior of 
waves approaching a_ shore line 
through deep water, into and through 
shoaling water. Its purpose is to 
study the problems involved in pro- 
tection work for shore lines, and it is 
limited to the type of wave encoun- 
tered in those problems. Considera- 
tion is given to the characteristics of 
oscillatory waves, waves of small am- 
plitude, and the irrotational theory 
and the trochoidal theory of waves 
of finite amplitude. Wave groups 
and transmission of energy, waves ona 
sloping bottom, wave refraction, and 
damping of oscillatory waves are other 
subjects covered. The text is ex- 
plained by diagrams and mathemati- 
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cal calculations. Technical Report 
No. 2, Superintendent of Documents, 
Washington, D.C., $0.10. 

Conduct of Field Artillery Fire 
Using Air Observation. Covering the 
methods and procedure for the con- 
trol of field artillery fire using air 
observation, this manual outlines 
the types of aircraft and their assign- 
ments, the types of missions and 
communication, target designation, 
general communication procedure and 
other related subjects. Sections on 
registration, surveillance of fires, ad- 
justment of fire, and radio procedure 
are included. Illustrative examples 
are given and an appendix contains 
the fire control code. Technical Man- 
ual TM 6-210, March 21, 1942, 
Superintendent of Documents, Wash- 
ington, D.C., $0.10. 

37-MM AA Gun Matériel. In 
addition to a description of the 37- 
mm. antiaircraft matériel, this man- 
ual gives technical information neces- 
sary for the identification, use and 
care of the matériel. A detailed 
description is given of the gun with 
specifications and performance data. 
Each of its major parts is described 
and illustrated, and instructions are 
given for its operation. Similar infor- 
mation is given on other guns used by 
the same units of the armed forces. 
Full details are given on the gun car- 
riage used with the 37-mm. antiair- 
craft piece and on the operation of its 
individual parts and_ accessories. 
Technical Manual TM 9-235, May 
16, 1942, Superintendent of Docu- 
ments, Washington, D.C., $0.35. 

37-MM Aircraft Gun Matériel M4 
In addition to a description of the 
37-mm, automatic gun M4, this 
manual contains technical informa- 
tion required for the proper use, care, 
and identification of the matériel. 
Specifications of the gun are followed 
by a detailed description of its con- 
struction and operation. Instructions 
are also given for the assembly and 
disassembly of the piece, inspection, 
correction of malfunctioning, care and 
preservation, ammunition, and parts 
and accessories. Technical Manual 
TM 9-240, March 30, 1942, Superin- 
tendent of Documents, Washington, 
D.C., $0.10. 

37-MM Antiaircraft Gun Matériel. 
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This manual contains a description of 
the 37-mm. antiaircraft matériel and 
technical information required for its 


identification, use, and care. Data 
are tabulated on the three models 
M3, M8E1, and M3Al1. A section is 
devoted to inspection and another 
section to maintenance and repair. 
Technical Manual TM 9-1235, July 6, 
1942, Superintendent of Documents, 
Washington, D.C., $0.20. 
Instrument Repairman. This man- 
ual is intended to serve as a practical 
handbook for the personnel of the 
instrument section of an ordnance 
maintenance unit. It deals with the 
organization, mission, duties and 
equipment of the instrument section 
and covers the more general phases 
of maintenance operations. The 
operations described are intended 
as a source of general information but 
are not to be construed as hard and fast 
rules, except where so designated. 


In addition to instructions on the 
training of personnel, the manual 


covers work with optical elements, 
fire control instruments, inspection, 


storage, packing, shipment, and 
handling. Technical Manual TM 


9-2602, May 15, 1942, Superintendent 


of Documents, Washington, D.C., 
$0.15. 
Stereoscopic Tester M1Al. This 


instruction guide contains an explana- 
tion of the fundamental theory of 
the stereoscopic tester M1A1, a de- 
tailed description of its parts, and 
complete instructions for its opera- 
tion, care, and maintenance. Techni- 
cal Manual TM 9-26538, March 16, 
1942, Superintendent of Documents, 
Washington, D.C., $0.10. 


French Secretary of State for 
Aviation 


‘Etude du Développement des Nég- 
atifs en Photographie Aérienne (Study 
of the Developing of Negatives in 
Aerial Photography). Andre Char- 
riou and Madame S. Rocher-Valette. 
It is shown that in aerial photography 
it is of the greatest importance to ob- 
tain pictures in which the details 
stand out sharply. Such sharpness is 
of great advantage in military, as well 
as in civil, aeronautics, as it makes 
possible the enlargement of aerial 
photographs taken by means of a 
camera with a lens of small focal 
length. The writers experimented 
with a large number of developers in 
order to find the ones best suited for 
orthochromatic and _ panchromatic 
plates and films of various makes. 
The results of these experiments are 
presented in this report. Publica- 
tions Scientifiques et Techniques du 
Secrétariat d’Etat a l’ Aviation, No. 
97, 1941. 
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Open for business 


Somewhere today between Tokyo and Tulagi 
...of Naples and Narvik...bomb doors of 
hefty Vega Venturas are opening for the 
business of hitting the firm of Adolf-Benito- 
Hirohito where it hurts... plenty. 

Just where...and just how...communiques 
will tell—in stories of advance Jap air bases 
demolished, of vital Nazi shipping sunk. 


For these are jobs Venturas were designed to 
do...the kind of Axis-smashing jobs their 
veteran brothers, the Lockheed Hudsons, 
have long been doing. And these Venturas 
bigger, doubly-armed...are more than keeping 
up the family tradition. They're improving it! 
Lockheed Aircraft Corporation, Vega Aircraft 
Corporation, Burbank, California. 


A subsidiary of Lockheed 


Aircraft Corporation 


Member Aircraft War Production Council, Inc 
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Combat Airplanes in Current Use 


This new edition again provides an 
inexpensive though excellently illus- 
trated book of the leading aircraft of 
the world. The colored plates and the 
information regarding each plane make 
the book a ready source of reference to 
the ever increasing number of types 
which it is necessary for so many to 
ident-fy. 

The explanatory text, which has been 
completely rewritten, gives an appraisal 
of the air power of each of the principal 
nations now engaged in conflict. The 
book covers heavy and medium bomb- 
ers, interceptors, dive bombers and 
other types of combat airplanes, as well 
as fighters, and includes information on 
aircraft used by such neutral countries 
as Spain, Sweden and Turkey, in addi- 
tion to those in active hostilities. 


Fighting Planes of the World, 
by Major Bernard A. Law; Ran- 
dom House, New York, 1942; 72 
pages, $1.00. 


Naval Battle Diary 


The correspondent of the Chicago 
Daily News, the newspaper controlled by 
Secretary of the Navy Knox, had excep- 
tional opportunities to observe the ac- 
tivities of the Navy in the Pacific after 
Pearl Harbor. His diary from a few 
days after December 7, 1941, until Sep- 
tember 30, 1942, is reprinted as written 
and is filled with trivia and outdated 
comment on the occurrences as viewed 
from a carefully shielded location. 

He is bitterly critical of what he felt 
was stupid censorship of the Navy at 
“Torpedo Junction,” the nickname of 
Pearl Harbor. His description of con- 
ditions in and about Honolulu give fur- 
ther evidence of the completely inde- 
pendent action of the Army and Navy 
commanders at the strategic point of 
our Pacifie defense. 

At sea on a heavy cruiser, the life and 
routine are described with minute de- 
tails. The attacks on the Marshall 
Islands, on Marcus, and, finally, the 
action of the Coral Sea battle are fol- 
lowed hour by hour in the diary. Of 
the greatest interest is the account of 
the latter where, in spite of the fact that 
none of the opposing fleets fired a shot 
at each other and all the damage was 
done by aircraft, he calls it a great naval 
victory. During the Coral Sea attack 
Casey heard the request from the Squad- 
ron Commander of the TBD unit re- 


Books reviewed in this 
section may be borrowed 
without charge from The 
Paul Kollsman Library, 
Institute of the dAero- 
nautical Sciences, 1505 
RCA Building West, 
50 Rockefeller Plaza, New 
York, N. Y. 


porting that his planes were virtually 
out of fuel and requested permission “‘to 
withdraw from action and refuel.”” The 
admiral’s answer was a terse “Attack 
at once.”’ Only a few naval aircraft 
ever returned from the attack. 


Torpedo Junction, by Robert 
J. Casey; The Bobbs-Merrill 
Company, Indianapolis, 1942; 
432 pages, $3.50. 


Star Chart 


A folder with concentrically mounted 
star discs in each cover ‘furnishes a 
method of representing the stars visible 
at various times of the night or year in 
large sections of the Northern and the 
Southern hemispheres. One disc is for 
use in latitude 50° North for observers 
in northern Europe and central North 
America; the other, for latitude 35° 
South including southern Australia, 
New Zealand, South Africa, and Argen- 
tina. Although the device is said to be 
accurate only for the latitudes men- 
tioned, it is offered as a practical guide 
in any latitude between 70° North and 
60° South. Instructions are printed on 
the back cover for its use. It is operated 
by rotating the star dises to designated 
points with reference to openings in the 
facing pages to show the stars used for 
air navigation and others. 


The Observer’s Planisphere of 
Air Navigation Stars, by Francis 
Chichester; Chemical Publish- 
ing Company, Inc., New York, 
1942; $0.75. 


Navigation Aid 


A device is presented in the form of a 
pad of printed translucent sheets with a 
concentrically mounted indicating dise 
that may be placed under individual 
sheets and is intended to provide a 
rupid solution for avigation problems 

71 


of wind drift, interception, and rela- 
tive movement. The problems can be 
worked with no other tool than a 
pencil, and a permanent record can be 
kept if desired. For students, it pro- 
vides an instrument on which problems 
san be worked in the way the instructor 
explained the original theory; for the 
instructor, it is said to eliminate tedious 
and difficult explanations of computors; 
and for the practical navigator, it pro- 
vides an instrument that can be readily 
manipulated, requires no tools, and oc- 
cupies no more space than a folded sec- 
tional chart. 

The device consists essentially of three 
parts: the calculation air-speed 
correction charts on the cover; the pad 
of sheets carrying the azimuth circle or 
compass rose and the numbered concen- 
tric circles representing wind and air 
speed (in wind-drift problems); and the 
rotating grid whose central arrowhead 
lines are used in conjunction with the 
azimuth circle to provide or determine 
the directionality of the wind-drift tri- 
angular lines or vectors of air speed, 
wind speed, ground speed, and relative 
speed. The cross gridding of the disc is 
used to measure ground speed, base 
speed, and relative speed. A handbook 
gives instructions for the use of the de- 
vice. 


The Brown Navigator; St. 
Joseph Aircraft Company, South 
Bend, Ind., 1942; $3.00. 


Exercises in Meteorology 


Presented as a collection of exercises, 
this book is the outcome of an attempt 
to formalize instruction in certain of the 
elementary phases of meteorology. It 
is intended to be of assistance to the in- 
dividual reader as well as the members 
of formal classes. Although no claim is 
made as to completeness, the authors 
have endeavored to provide continuity 
within the four major subdivisions into 
which the projects are grouped. They 
are not arranged in order of difficulty, 
so it is believed that the exercises may 
be used group by group or singly, in 
whatever order may be preferred. 

An abbreviated presentation of the 
principles is carried in each exercise, 
followed by the procedure to be used in 
the demonstration. In many cases the 
explanatory material has been greatly 
simplified so that the student may keep 
the main objective clearly in mind. Re- 
port sheets accompany each exercise. 
These have been designed for easy veri- 
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snnyson’s prophetic vision, more than half a cen- 
tury ago, is just over tomorrow’s horizon. Far 
beyond the reaches of his poetic imagination are 
the marvels planned for the post-war world by 
aviation and radio engineers. 
The necessities of war . . . our quickened mental 
and physical pace . . . even war’s shortages and re- 
strictions—all are responsible for a forward surge 
of scientific discovery that gives promise of being 
without parallel in our Nation’s history. 


Among contributors to the bright, new world, the 


“For | dipt into the future, far as human 
eye could see, 
Saw the vision of the world, and all the 
wonder that would be; 
Saw the heavens fill with commerce, 
argosies of magic sails, 
Pilots of the purple twilight, dropping 


down with costly bales.’ 


Electronic Industry is certain to be one of the most ~ 
spectacular. 
Proud of its name and place in this great | 


industry ... sensible to the challenge... 
IRC stands ready! 
* * 
Although practically 100% of our business today 


is in the high-priority, war-essential category, our 


thinking is unrestricted. We will be happy to work 3 
with you on “futures.” May we help to develop § 


your post-war ideas and plans? 


INTERNATIONAL RESISTANCE COMPANY 


413 N. BROAD STREET ¢ PHILADELPHIA 
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fication and to develop in the student 
systematic methods of presenting re- 
results. The four sections into which 
the book is divided are: mean condi- 
tion of the atmosphere; instruments 
and methods of observation; exercises 
in dynamical meteorology; weather- 
map and upper-air analysis. 


Workbook in Meteorology, by 
Athelstan F. Spilhaus and James 
E. Miller; McGraw-Hill Book 
Company, Inc., New York, 1942; 
163 pages, $2.50. 


Great Naval Battles 


No one can read these stories of the 
famous ships and officers of our Navy 
without a thrill of pride. The author se- 
lects the most famous engagements of 
American naval vessels from Revolu- 
tionary times to the present and relates 
the heroic episodes in the nation’s naval 
history. 

A chapter is devoted to each of the 
historic naval battles recounted, at 
least one being chosen from each of 
America’s nine wars. It is shown that 
the Navy follows its fighting tradition of 
action, attack, and offensive. The in- 
spirational value of such a book at this 
time is great, since it indicates that our 
Navy, even without superior equipment, 
has won many engagements and that 
even in defeat the ships that have been 
lost have gone down heroically, fighting 
to the end. 

The last two chapters describe the 
achievements of the aircraft carriers 
“Lexington” and “Yorktown” before 
they were sunk. The author states that 
at the battle of Midway one of the great- 
est naval victories of all time was won 
with the aid of airplanes, while the sur- 
face craft on the opposing sides were 
never within sight or range of each other. 


The U.S. Navy Fights, by W. 
Adolphe Roberts; The Bobbs- 
Merrill Company, New York, 
1942; 275 pages, $2.75. 


Enemy Fighter Analyzed 


A detailed report is submitted on the 
results of an analysis of a complete 
Messerschmitt Me 110-C multiplace 
fighter airplane, made available to Vul- 
tee Aircraft, Inc., for the purpose. It is 
stated that the airplane was received in 
excellent condition with practically 
every piece of equipment in working 
order, which enabled the engineers to 
make detailed studies and tests of its 
structure and equipment. 

General remarks on the complete air- 
plane are followed by descriptions of the 
wing, empennage, fuselage, landing 
gear, power plant, propellers, fuel and 
oil systems, cooling systems, armament 
and the individual items of equipment 
and controls. These are treated sepa- 
rately and at considerable length, with 
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details on the construction and opera- 
tion of each component. Many photo- 
graphs and drawings are reproduced. 

In eight appendices there are included 
technical reports covering major acces- 
sories prepared by American firms mak- 
ing similar equipment. 


Analysis of the Messerschmitt 
Me-110 Airplane, edited by James 
E. Thompson; Vultee Aircraft, 
Inc., Engineering and Develop- 
ment Department, Vultee Field, 
Calif., 1942; $2.50. 


Meteorology Primer 


Serving as an introduction to the sci- 
ence of weather and its relation to prac- 
tical flying, this book presents the sub- 
jects of meteorology and navigation in 
detail. From an explanation of the at- 
mosphere surrounding the earth the 
reader is taken in logical progression 
through to the planning and execution 
of an actual flight. He is shown the 
theories, practices and essentials of aero- 
nautical meteorology and navigation. 
The principles and terms are interpreted 
for him, and he is taught the fundamen- 
tals of using avigational instruments. 

One part of the book is devoted to a 
study of the air, its make-up and its be- 
havior. Clouds and their significance 
are discussed. The question of “ice in 
the summer time” is covered, as are 
hazards of aviation such as thunder- 
storms, fog, ete. Instruction is also 
given on how to determine weather signs 
and how to use the facilities of the 
United States Weather Bureau. 

In the section relating to the use of 
avigational aids, navigational compu- 
tors as well as the gyro are explained. 
Treatment is given to the subject of 
radio equipment including the radio- 
range system and the radio compass. 
One chapter deals with radio trans- 
mission and the future of radio flying. 


Visibility Unlimited, by Ernest 
G. Vetter; William Morrow and 
Company, New York, 1942; 352 
pages, $4.00. 


Handbook on Gas Welding and 
Cutting 


Intended to be a practical course for 
the beginner in welding, this book con- 
tains details of the welding and cutting 
procedure and the care of equipment. 
In addition to the step-by-step treat- 
ment of standard joints, including il- 
lustrated instructions on welding alu- 
minum alloys and 18-8 chromium steels, 
the book covers official regulations for 
the prevention of fires and regulations 
for installing and operating gas systems 
for welding and cutting. There is a 
chapter on airplane welding which in- 
cludes the official Army tests for welders 
and the practice welds that go with it. 
Chapters on expansion and contraction 
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and identification of metals contain 
charts and tables to give aid to the stu- 
dent in these subjects. 


Oxy-Acetylene Welding and 
Cutting, by J. W. Giachino; The 
Manual Arts Press, Peoria, IIl., 
1942; 196 pages, $2.50. 


Background of Aeronautical 
Development 


It is refreshing to turn from some of 
the hastily written books on war avia- 
tion and read a scholarly book that gives 
the background of much of the present- 
day aeronautical development. The 
author searched libraries for a book that 
would give a complete account of the 
military and naval utilization of the 
airplane but could find only biased and 
fragmentary historical descriptions. 

In this book, the first of three he is 
planning to write, the story is followed 
from the beginnings of the use of air- 
craft, both heavier-than-air and lighter- 
than-air, for war purposes. The chap- 
ters are not cluttered with interrupting 
footnotes, but the source material is 
presented in 84 pages of bibliographic 
notations. While attention in this first 
volume is focused on early German air 
power, covering the periods from 1908 to 
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1914 particularly, it gives a history of 
French and English air forces as well. 
The author has expressed his intention 
to carry the account through the cam- 
paigns of the first World War in a second 
volume and to build a third on the his- 
tory of the air weapons of the United 
States. 

The opposition of all military and 
naval minds to aerial warfare is strik- 
ingly apparent and much may be learned 
which has a direct bearing on present 
attitudes of older officers, although time 
has greatly altered their points of view. 
As the book deals with subjects that are 
highly controversial, there will be a wide 
divergence of opinion as to many of the 
assertions of the author, but he has forti- 
fied himself with exhaustive references. 

It is a book that will give any student 
of aerial warfare a sound foundation in 
the art and science. 


Winged Mars, by John R. 
Cuneo; The Military Service 
Publishing Company, Harrisburg, 
Pa., 1942; 338 pages, $2.50. 


Aircraft Methods and Materials 


This is an outline study of current 
processes employed in aircraft manufac- 
ture. It progresses from the raw ma- 
terial stage to the finished production, 
including in its scope information on the 
procurement of raw materials, method 
of identification for production storage, 
typical physical and chemical proper- 
ties and processes, and practical produc- 
tion test methods for control of quality. 

The separate sections of the book have 
been arranged according to the chrono- 
logical order of production flow. Part 
I deals with characteristic aircraft raw 
materials; part II, with aircraft metals 
in production. The third part is on air- 
craft fabrics and compositions and the 
fourth on aircraft process materials. 
Standard process methods are detailed 
in the final section. 


Process Practices in the Air- 
craft Industry, by Frank D. 
Klein, Jr.; McGraw-Hill Book 
Company, Inc., New York, 1942; 
266 pages, $2.75. 


Engine Design Studies 


A discussion is presented on features 
of aircraft-engine design with particular 
reference to supercharging and its effect 
on airplane operation at the higher al- 
titudes. It is shown that the power out- 
put of an engine can be increased by the 
use of any one of a large number of 
methods of supercharging and of cooling 
the inducted mixture of air and fuel 
vapor. By the predetermination of the 
kind of service to be rendered by an air- 
plane and by a series of compromises in 
design characteristics, certain features of 
engine performance can be provided in 
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a satisfactory degree, but it has not so 
far been possible to design a single air- 
plane and engine combination that will 
deliver the maximum of performance 
under every condition to be met in mili- 
tary air service. 

Of the many variations in methods of 
supercharging which are available, eight 
have been selected for this study: sea 
level; single speed, single stage; two 
speed, single stage, mechanical clutch; 
variable speed, single stage, hydraulic 
clutch; two stage with mechanical 
clutch; two stage with hydraulic clutch; 
two stage with hydraulic clutch and in- 
tercooling; turbosupercharger with in- 
tercooling. Charts show the effects of 
these different methods of supercharg- 
ing upon the horsepower curves at vary- 
ing altitudes, and the text explains the 
factors that have a bearing on the results 
achieved. The presentation is in non- 
technical language, with a glossary of 
engineering terms to clarify the meaning 
of these terms when used. 

Other factors are considered, such as 
weight, take-off, and maneuverability. 
It is concluded that evaluations of the 
performance of fighter aircraft should be 
made only under like conditions and 
with all factors on a comparable basis. 


Some Fundamentals of Air- 
craft Engine Design; Allison 
Division of General Motors Cor- 
poration; 48 pages. 


Struggle Against Obstructionism 


It is a commentary on the freedom of 
criticism in wartime that a book that so 
boldly attacks the War and Navy de- 
partments could be published. The 
author ridicules the findings of the Baker 
Board by comment and quotations 
which do not read well after the happen- 
ings during the first year of the war. 
The frankness of the criticism of the 
Army General Staff and the Navy is 
amazing, even when compared with 
earlier attacks by “air enthusiasts.’ 
Even President Roosevelt is pictured as 
completely indoctrinated by the Navy’s 
theory of air power. 

The efforts of officers of the air forces 
to secure greater independence of action, 
particularly those of Generals Andrews 
and Doolittle and Colonel Knerr, are 
described with many direct quotations. 
Probably no book written on the con- 
troversy that has raged, in the open and 
quietly, between those who believe in 
the predominant role of aircraft in war- 
fare and the most conservative military 
and naval officers will have covered such 
bitterness as the emphatic claims that 
are made by the author for air 
power. 

Pearl Harbor, Coral Sea and Midway 
are reviewed from the point of view of 
airmen who had to use antiquated equip- 
ment and were operating under divided 
command. The method of employment 
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of aircraft to bring victory over Ger- 
many and Japan is forecast. 

The book is certain to fan the fires of 
controversy about the advantages and 
disadvantages of an air force entirely 
independent of Army and Navy con- 
trol. 


The Fight for Air Power, by 
William Bradford Huie; L. B. 
Fischer, New York, 1942; 322 
pages, $2.50. 


Selections from Aeronautical 
Literature 


Three discerning readers have made 
selections of some of the most interesting 
chapters in recent aeronautical books 
and have added several magazine ar- 
ticles to make an exceptionally delight- 
ful book. Their choices give outstand- 
ing examples of facility of expression 
among writers of aerial adventure. 
They tell of how it feels to fly; how pi- 
lots are taught; of combat in the air, 
and then reprint several aviation stories. 

It is a long time since Wilbur Wright 
made the famous comparison between 
the parrot who could talk and the silent 
birdman who flew. The book will con- 
vince even the most blasé that aeronau- 
tics has its singers who can express their 
Ifopes and achievements in prose that 
rivals the best in modern literature. 


Happy Landings, by Max J. 
Herzberg, Merrill P. Paine, and 
Austin M. Works; Houghton 
Mifflin Company, Boston, 1942; 
322 pages, $2.50. 


Rudiments of Aeronautics 


A book prepared for Boy Scouts who 
wish to become graded as to their pro- 
ficiency and secure insignia of their rank 
up to Squadron Leaders. It gives 
courses in air scouting, observing, crafts- 
manship, and aerodynamics. Well il- 
lustrated and aimed to be intelligible to 
boys of all ages, the manual will serve a 
useful purpose in giving boys the rudi- 
ments of aeronautics. 


Air Scout Manual; Boy Scouts 
of America, New York, 1942; 
440 pages, $0.50. 


Aerial Navigation Text 


Written as an aid to the study of 
aerial navigation by readers having no 
previous knowledge of the subject, this 
text explains the principles of the science 
with a minimum of mathematics and 
technical terminology. It gives in- 
struction through practical problems 
and describes the operation and use of 
various computers and other instru- 
ments. Tables give speeds, wind angles, 
and other data. A list of quiz questions 
and answers facilitates the study of the 
important points brought out in the 
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In a pocket attached to the 
inside back cover is an “aerial naviga- 
tion slide rule” to aid in computations 
of air speed correction, altimeter correc- 
tion and other data. 


booklet. 


Aerial Navigation, by W. E. 
Dyer; American Technical So- 
ciety, Chicago, 1942; 64 pages, 
$0.75. 


Righting a Wrong 


The secretary of the Smithsonian 
Institution has published a paper in 
which there is presented a review of the 
acts and statements involved in the 
controversy concerning the recognition 
of the Wright plane as the pioneer of 
sustained flight in a heavier-than-air 
machine. A detailed comparison be- 
tween the original Langley machine of 
1903 and as altered in 1914 is presented 
in parallel columns. The paper con- 
cludes with a statement setting forth 
six points on which the former position 
taken by the Institution and its officers 
is changed to recognize the priority of 
the Wright invention, and offers the 
highest place of honor for the airplane in 
ease Dr. Orville Wright should decide to 
have it returned from England to the 
Institution. 


The 1914 Tests of the Langley 
“Aerodrome,” by C. G. Abbot; 
Smithsonian Institution, Wash- 
ington, D.C., 1942; 8 pages. 


Navigation Mathematics 


This book was written to fulfill the 
twofold purpose of furnishing the future 
navigator with a foundation of mathe- 
matical theory and providing the lay- 
man with an understanding of some 
problems of air and marine navigation. 
In opening the subject the author pre- 
sents information on the geometry of the 
Earth. He then takes up dead reckoning 
discussing plane sailing, parallel sailing, 
and middle latitude sailing. Attention 
next is given to piloting, and part of this 
chapter covers radio navigation. An 
entire chapter is devoted to special prob- 
lems of air navigation. Other subjects 
covered include spherical trigonometry 
of the earth, nautical astronomy, and 
celestial navigation. Problems for the 
student are furnished at the end of each 
chapter, and five-place tables are pro- 
vided for the solution of numerical prob- 
lems. 


Mathematics of Air and Marine 
Navigation, by A. D. Bradley; 
American Book Company, New 
York, 1942; 100 pages, $1.00. 


Beginners’ Text on Layout 


Designed primarily for aircraftsmen 
and shipbuiiders, this beginners’ text- 
book was written to provide the student 
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with a practical knowledge of aircraft 
lofting and template layout. The text 
is divided into four sections, the first 
covering descriptive geometry. In this 
section the author concentrates on build- 
ing up points of weakness in the crafts- 
men working with lines, such as drafts- 
men, loftsmen and layout men. The 
second section covers both the theory 
and practice of template layout. Loft- 
ing is taken up in the next section. Com- 
mon principles and their many uses are 
set forth. In the last section the author 
helps the student to visualize more 
clearly the principles learned in the 
earlier sections. 


Aircraft Lofting and Template 
Layout with Descriptive Geome- 
try, by Howard Thrasher; Avia- 
tion Press, San Francisco, 1942; 
212 pages, $3.50. 


Diesel Engine Principles 


Written by one of the best-informed 
American engineers on the subject of 
the Diesel principle of operation of in- 
ternal combustion engines, this book will 
indoctrinate the reader with the enthu- 
siasm and convictions of those who be- 
lieve that this type has great possibilities 
for use in aircraft. The developments in 
the United States, Germany, and France 
are given with descriptions of the lead- 
ing engines of this type, and their ad- 
vantages are described. Chapters are 
devoted to an explanation of how the 
Diesel engine works and to its particular 
merits for use in aircraft. 


Diesel Aviation Engines, by 
Paul H. Wilkinson; National 
Aeronautics Council, Inc., New 
York, 1942; 92 pages, $1.00. 


Proponent of Air Power 


No book on air power has had such an 
influence on its employment as the mas- 
terpiece of Douhet and yet, only now, 
are his complete important writings 
available in English. Parts have been 
translated for military use, but now the 
public may read in English the theories 
of the Italian general who started in 
1909 to make his extraordinary predic- 
tions for air power. He was probably 
the first military expert to propose an 
independent air force such as was later 
set up in Italy, England, and Germany. 

His greatest opposition came from 
military and naval leaders when he pro- 
posed to take practically all service avia- 
tion from armies and navies and con- 
centrate it for an all-out annihilating 
attack on the enemy. The arguments 
advanced will be maddening to the 
officers of the older services. 

The prediction that gas will be an im- 
portant factor in any war will bring a 
shudder to readers who hope that this 


terrible method of attacking the ci- 
vilian population may be avoided. 

The book gives the earliest formal 
presentation of Douhet’s ideas written 
in 1921, the revisions of 1927, and adds 
several articles written later which reply 
to critics and give an imaginary plan for 
air war of the future. Whether the 
name of Douhet will in the future rank 
with Mahan and von Clausewitz is still 
a question, but it is certain that any stu- 
dent of the airplane as a war weapon 
must be familiar with the theoretic as- 
sertions of the officer who preceded 
General Mitchell and others in asserting 
that air power would play a dominating 
part in any future war. 


The Command of the Air, by 
Giulio Douhet; Coward-McCann, 
Inc., New York, 1942; 394 
pages, $4.00. 


American Aviation Pioneer 


An interestingly written biography 
of one of the great pioneers in American 
aviation. It gives many new facts about 
the mechanic of Hammondsport who 
through perseverence built a business 
that brought him fame and gave him a 
fortune that enabled him during the last 
ten years of his life to leave aeronautics 
and enjoy his many new enterprises in 
Florida. Any biographer of an experi- 
menter in a new field has no easy task in 
separating claims made by devoted 
friends from conflicting assertions made 
by rivals. This is particularly true in 
the patent field where even court deci- 
sions do not satisfy those who lose. 

Friends of Curtiss will be pleased with 
the book, but others who believe that 
too much is claimed by the author to 
have originated with him will regard the 
book as too partial. It will probably be 
many years before the work of those who 
have made aeronautical history can be 
evaluated at its true worth. 


Glenn Curtiss, by Alden Hatch; 
Julian Messner, Ine., New York, 
1942; 294 pages, $2.50. 


Fundamentals of Aerology 


The author has written a textbook on 
meteorology which can be understood 
by the practical apprentice at any air 
field. Avoiding as much as possible the 
more advanced and scientific problems 
that require special educational training 
to master, the chapters will give any 
student the rudiments of the study of 
the atmosphere and weather so that he 
can acquire the fundamentals of what 
many prefer to term aerology when the 
application is to the field of aviation. 


Meteorology, by Louis P. Har- 
rison; National Aeronautics 
Council, Inec., New York, 1942; 
314 pages, $2.00. 
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Dow operates extensive fabrication 
facilities for the manufacture of 
Dowmetal castings and wrought 
products. These activities are supple- 
mentary to Dow’s production of 
magnesium, which began 26 years 
ago with the extraction of this light- 
est of structural metals from the brine 
of Michigan wells and is now 
augmented by the recovery of mag- 
nesium from sea water. Thus every 
effort is being made to meet con- 
stantly increasing demands for a 
strategic material that is essential to 
the construction of our airplanes. 
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Book Notes 


Airplanes and Engines, by Carlton 
L. Wheeler; Penn Yan, N.Y., 1941; 
69 pages, $1.00. 

Civil Air Regulations, by Carlton 
L. Wheeler; Penn Yan, N.Y., 1941; 
41 pages, $0.75. 

Meteorology, by Carlton L.Wheeler; 
Penn Yan, N.Y., 1941; 57 pages, 
$1.00. 

Aerial Navigation, by Carlton L. 
Wheeler; Penn Yan, N.Y., 1941; 
54 pages, $1.00. 

Flight Instruction, by Carlton L. 
Wheeler; Penn Yan, N.Y., 1941; 
77 pages, $2.00. 

Radiotelephone Operation, by Carl- 
ton L. Wheeler; Penn Yan, N.Y., 
1942; 31 pages, $0.50. 

A set of five mimeographed books, 
each covering the particular subject in- 
dicated in its title, is intended to impart 
knowledge necessary to pass examina- 
tions for the pertinent ratings or to un- 
dertake further study. Subjects are pre- 
sented in the form of questions and an- 
swers, prepared ‘n conformity with Civil 
Aeronautics Administration bulletins 
and regulations. Supplementing the 
questions and answers are additional 
pages containing information,  defini- 
tions, and other text matter relating to 
the subjects covered. 

A smaller book in the same group con- 
tains examination questions and an- 
swers relating to radiotelephone opera- 
tion in connection with airway radio 
communication. This covers the pro- 
cedures and phraseologies required by 
the Federal Communications Com- 
mission. 


Use of Numbers, by Howard K. 
Morgan; Airlines War Training In- 
stitute, Washington, D.C., 1942; 80 
pages. 

Electrical Principles, by John W. 
Stone; Airlines War Training Insti- 
tute, Washington, D.C., 1942; 173 
pages. 

Electrical Laboratory, by John W. 
Stone; Airlines War Training Insti- 
tute, Washington, D.C., 1942; 21 
pages. 

Mechanical Principles, by Sher- 
man E. Curtis; Airlines War Training 
Institute, Washington, D.C., 1942; 
68 pages. 

Four booklets, prepared for aircraft 
flight and ground crews, present their 
respective subjects through words and 
sketches in a way intended to convey 
information on technical essentials in a 
readily understandable manner. They 
contain definitions and_ instructions, 
examples worked out in detail, and ques- 
tions to be answered by the student in 
the classroom and in homework. 

The books have been prepared for use 
in instruction courses, including only 


those subjects that are of practical im- 
portance in everyday operation. It was 
the design of the authors to present 
mathematics as simply as possible for 
men with little, if any, mathematical 
background. 


Airplane Design Manual, by Fred- 
erick K. Teichmann; Pitman Pub- 
lishing Corporation, New York, 1942, 
440 pages, $4.50. 

This second edition of a text on design 
procedure covers preliminary weight es- 
timate, the three-view, and the balance 
diagram. It gives detailed instruction 
in the specifications and calculations re- 
quired for design of the pilot’s cockpit, 
passenger cabins, heating and ventilat- 
ing system, soundproofing, power plant, 
wing, fuselage, tail surfaces, and landing 
gear. The book also contains data on 
construction materials, calculation of 
longitudinal stability, and preliminary 
performance calculations. 


Heroines of the Sky, by Jean 
Adams and Margaret Kimball; 
Doubleday, Doran & Company, Ince., 


A review of the achievements of wo- 
men pilots who have made history, from 
the pioneers to those who have become 
a part of war aviation. Determination 
and heroism are emphasized in record- 
ing the exploits of Harriet Quimby, 
Mathilde Moisant, Katherine Stinson, 
Ruth Bancroft Law, Phoebe Fairgrave 
Omlie, and Ruth Nichols. Also de- 
scribed are the accomplishments of 
Louise Thaden, Mae Haizlip, Blanche 
Wilcox Noyes, Amelia Earhart, Elinor 
Smith, Frances Harrell Marsalis, Helen 
Richey, Laura Ingalls, Anne Lindbergh, 
Jacqueline Cochran, and Gladys O’Don- 
nell. Briefer details are given on the 
careers of women who have been out- 
standing in aviation during the past 
seven years, including Nancy Harkness 
Love. 


The Organization and Training of 
Industrial Fire Brigades, by John C. 
Klinck; S. C. Toof & Company, 
Memphis, Tenn., 1942; 119 pages, 
$1.00. 

This is a book on the organizing and 
training of industrial fire brigades, pre- 
pared expressly for fire department offi- 
cers delegated as fire instructors for in- 
dustrial plants. It constitutes a course 
of instruction for private fire brigades 
based on the methods and practices of 
the public fire department. After telling 
how to set up a fire-brigade program, 
the author describes many of the types 
of fire-fighting equipment and how to 
use them. Other subjects discussed in- 
clude sprinkler systems, private fire- 
alarm systems, plant inspection, the zon- 
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ing of industrial areas, defense against 
bombs and gas, rescue work, and salvage 
operations. 


Merriman’s Strength of Materials, 
revised by Edward K. Hankin; John 
Wiley & Sons, Inc., New York, 1942; 
148 pages, $1.50. 

The eighth edition of a basic textbook 
on the properties and applications of 
industrial materials. The scope of the 
book is directed toward the needs of the 
nontechnical student and mechanic. 
In addition to revisions throughout 
which shift emphasis from the construc- 
tion and engineering fields to present- 
day industrial lines, more explanatory 
data have been added. 


Procedure for Air-Raid Protection; 
Bethlehem Steel Company, Bethle- 
hem, Pa., 1942; 29 pages. 

Written primarily for the protection 
of the nearly 200,000 employees of the 
Bethlehem Steel Company and _ its 
plants, yards, works and divisions, this 
manual sets forth a plan intended to be 
sufficiently comprehensive to be a guide 
for local managements, while having the 
necessary flexibility to permit its appli- 
vation by any local organization. It 
outlines the duties and responsibilities 
of the major executives assigned to air- 
raid protection work and shows the 
setup of various divisions, including 
wardens, fire, patrol, medical, safety, 
and maintenance. Under each of these 
headings, the detailed activities are 
enumerated and explained. 


The Royal Canadian Navy, by 
Ernest H. Bartlett; The Macmillan 
Company of Canada Ltd., Toronto, 
1942; 30 pages, $0.25. 

The booklet tells the story of the in- 
ception and growth of the Royal Can- 
adian Navy and its achievements in the 
present war. By the third year of the 
war, it had become a formidable fighting 
arm. Exploits of individual ships are 
recounted and the honors and citations 
of Canadian naval officers and men are 
mentioned. Itisshown that many mem- 
bers of the Royal Canadian Navy and 
its auxiliaries have won distinction in 
the service of the Royal Navy and other 
British units. 


Airmen of the Amazon, by Frederic 
Nelson Litten; Dodd, Mead & Com- 
pany, New York, 1942; 280 pages, 
$2.00. 

With an air-line pilot for its hero, this 
adventure book for boys is portrayed 
against a background of air transport in 
Brazil. It pictures the struggles and 
hazards of maintaining an air-line route 
over South American jungles and tropi- 
cal forests. It also includes sidelights 
on Brazil’s customs, her national econ- 
omy, her struggle against Axis influ- 
ence, and the need for close understand- 
ing between Brazil and the United 
States. 
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“Peel off and attack!” Crisp and 
clear, the command from his squa- 
dron leader reaches each pilot's 
earphones, without crackle or 
**muddiness”’. Gone is the harsh, confusing 
zip-zip-zip of spark-plugs, inverters, electric 
motors or other static producers in the zone 
of operations. Gone because Mallory Noise 
Filters are now used in our fastest warplanes 
to assure clear communications... often the 
sole difference between success and failure 
... life or death. 


Long before the war started, Mallory Noise 
Filters helped pilots on commercial air lines 
to get clear, static-free reception. Thus, when 
war production became urgent, Mallory en- 
gineers weren't caught napping. They had 
already converted the standard commercial 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA e Cable Address—PELMALLO 


Trademarks Reg. U. S. Pat. Off.—Mallosil, Rectostarter, Vibropock 


ENGINEERING 


Mallory : Helps Our Fliers 
Kiss The Noise Good-Bye 


REVIEW—JANUARY, 1943 


aircraft noise filters into units that meet 
the toughest requirements of combat planes. 


Similarly, other products made by Mallory 
for the aircraft industry ... including elec- 
tronic parts, from small tubular condensers to 
heavy duty rectifiers... electrical contacts 
and complete contact assemblies... stand- 
ardized resistance welding electrodes and holders 
..have all been successfully adapted, by 
Mallory electrical and metallurgical engi- 
neers, to speed production and improve per- 
formance of America’s squadrons of the sky. 


Today, if you’re air-minded, you're almost 
sure to be Mallory-minded. Our engineers 
welcome metallurgical and electronic prob- 
lems from aircraft designers and production 
men. We've solved some tough ones. Why 


don’t you make us prove it to you—today ?” 


FIELD WITH WELDING 


PR. MALLORY & CO Inc SERVES THE AVIATION, THE AVIATION-INSTRUMENT AND 
Ma LLO RY THE AVIATION-COMMUNICATION 

TIPS, THE MALLOSIL PROCESS — BEARINGS, SPECIAL ALLOYS, 

ELECTRICAL CONTACTS, VIBRATORS, VIBRAPACKS, CONDENSERS, ROTARY AND PUSH BUTTON 

SWITCHES, ELECTRONIC EQUIPMENT, COMMUNICATIONS HARDWARE, RECTOSTARTERS 
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Sea and Air Navigation, by W. M. 
Smart; Oxford University Press, New 
York, 1942; 48 pages, $0.70. 

Printed in booklet form and made 
available in recent months, the Halley 
Lecture delivered June 3, 1941, traces 
Halley’s career briefly, especially his 
achievements in astronomy, and his 
contributions to the progress of navi- 
gation in its astronomic and practical 
A review is presented of the 
means of navigation pursued by early 
adventurers on the sea. Instruments 
used in sea and air navigation are de- 
scribed, as are the methods of mak- 
ing and using charts. Detailed data 
are presented on methods of establish- 
ing the position of ships and aircraft 
and on the methods followed in com- 
puting distances and time. Among 
the instruments on which information 
is given in connection with aerial 
navigation are various types of air- 
speed indicators and radio direction- 
finding apparatus. Instructions are 
given for calculating variations and 
making compensatory adjustments for 
errors in instrument readings and 
astronomic observations. 


aspects. 


Let’s Fly to Bermuda!, by Marjorie 
Barrows; Albert Whitman & Com- 
pany, 1942; 61 pages, 
$1.50. 

A children’s book which tells the 
story of the flight of Nan and Toby 
from Long Island on the Pan Ameri- 
can Airways. There is added an ac- 
count of the peaceful and colorful life 
in prewar Bermuda. 


We'll Take the Skyway, by Irmen- 
garde Eberle; Thomas Y. Crowell 
Company, New York, 1942; 233 
pages, $2.00. 

A boys’ story of excitement and 
adventure in aviation. From the 
building and flying of a glider to the 
rigid training for the Naval Air Serv- 
ice, two boys follow the pattern of the 
modern boy whose chief interest is in 
flying and everything that concerns it. 


A.S.M.E. Mechanical Catalog and 
Directory, 1943; The American So- 
ciety of Mechanical Engineers, New 
York, 1942; 562 pages, $3.00. 

The 32nd annual edition of the 
A.S.M.E. Mechanical Catalogue and 
Directory contains extensive listings 
of machines, industrial equipment and 
materials, a directory of manufac- 
turers, and an index of trade names. 
The new edition contains more cata- 
logue descriptions than its predecessor 
and the classification of products pro- 
duced in the United States is ex- 
panded and revised. Products of more 
than 4,000 manufacturers are listed. 


Chicago, 


Gasoline—Past, Present, and Fu- 
ture, by Graham Edgar; American 
Society for Testing Materials, Phila- 
delphia, 1942; 14 pages. 


BOOKS 


The 1942 Edgar Marburg Lecture 
on the past, present and future of 
gasoline has been published in a 
booklet by the American Society for 
Testing Materials. Reviewing the 
definitions of gasoline and the funda- 
mental principles of operation of the 
internal combustion engine, the lec- 
ture sets forth the A.S.T.M. tests for 
gasoline. Detailed information ap- 
pears on these characteristics includ- 
ing distillation, vapor pressure and 
knocking characteristics. Particular 
attention is given to the tendency of 
fuel to preignition, the chemistry of 
gasoline and the special qualities re- 
quired in aviation gasoline. Other 
subjects discussed are the effects of the 
war on the manufacture of gasoline 
and predictions are undertaken con- 
cerning the kinds of gasoline to be 
made available after the war. 


Air Scouting; Boy Scouts of Ameri- 
ca, New York, 1942; $0.20 each. 

The Boy Scouts of America have 
prepared four pamphlets to be used 
by boys to secure different merit 
badges for their study of aeronautics. 
The first is titled Aeronautics; the 
second, Airplane Structure; the third, 
Aerodynamics; and the fourth, Aero- 
plane Design. Completion of each 
course entitles a Boy Scout to a more 
advanced badge. 

Each pamphlet contains an outline 
of the requirements to be met and de- 
tailed information on which to base 
accomplishment of each step in the 
program. 


Plane and Engine Manufacture, 
compiled by the editors of American 
Machinist; McGraw-Hill Book Com- 
pany, Inc., New York, 1942; 180 
pages, $1.00. 

This book represents a selection of 
articles on the manufacture of air- 
planes and aircraft engines originally 
appearing in the American Machinist. 
It contains 30 articles covering pro- 
duction methods, tools, materials and 
other subjects. 


Instructor’s Guide Book for Drill 
and Formation; prepared for Air 
Training Corps of America, Inc., New 
York, 1942; 124 pages. 

This instructor’s manual has been 
prepared to provide A.T.C.A. mili- 
tary directors with all the essentials 
necessary for carrying out the objec- 
tives of the training program. It is 
based on the experiences of drill in- 
instructors in the training of the 
United States armed forces. Sec- 
tions cover the elements of the train- 
ing process, special instruction 
methods, additional aids for the in- 
structor, and discipline and leader- 
ship. Regulations for group drills, 
reviews, and parades are contained in 
an appendix. 


‘with in 


81 


Manual of Administration; 


pre- 
pared for Air Training Corps of 
America, Inc., New York, 1942; 27 
pages. 

A manual especially written to as- 
sist the organization, administration, 
and operation of units of the Air 


Training Corps is presented. The 
first section of the book is devoted to 
the organization of local units. Sub- 
jects discussed include plans for 
school organization, the selection of a 
staff, implications of membership, 
parent’s consent, names of units, uni- 
forms and insignia, and a committee of 
community sponsors. Club organiza- 
tion also is covered. The general pat- 
tern of central office services is dealt 
the second section of the 
manual. 


Airman’s Manual for Drill and 
Formation; prepared for Air Train- 
ing Corps of America, Ine., New 
York, 1942; 85 pages. 

This airman’s manual is designed 
to provide young men with an in- 
centive participation in preflight train- 
ing. It is also intended to inculcate in 
these young men the spirit of team- 
work so essential to armed forces and 
to develop initiative and the ability 
to command. The manual was pre- 
pared in collaboration with repre- 
sentatives of the United States Army 
Air Corps Flying Training command. 
Sections cover military discipline and 
courtesy, uniform insignia, organiza- 
tion, clothing, military formations, 
the school of the airman, squad flight 
drill, and the squadron. An appendix 
is devoted to the flag of the United 
States. 


The Complete Air Navigator; by 
D. C. T. Bennett; Sir Isaac Pitman & 
Sons, Ltd., London, 1942; 378 pages, 
$5.00. 

An effort has been made in this book 
to cover the whole syllabus of the Brit- 
ish Air Ministry’s First Class Navigator’s 
examination. Brevity required the 
sacrifice of some of the details of the 
broad subjects with which the air navi- 
gator must be familiar, and it is pointed 
out that candidates must be skilled in 
solving problems, in chart work, taking 
observations, and in other matters, in- 
cluding a thorough background of the- 
ory as well as practical knowledge. The 
fourth edition includes a few further al- 
terations and additions necessitated by 
improvements and developments in air 
navigation since its predecessor. The 
nine chapters cover mathematics and 
form of the earth; map and chart pro- 
jections, magnetism, compasses and air- 
craft instruments; direction-finding 
wireless and signals; dead-reckoning 
navigation; chronometers and instru- 
ments; astronomic navigation; tides; 
and meteorology. 
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‘le BiRvs CAN Fit WW THIS WEATHER -:- 


Compared to such factors as the skill and courage of 
American pilots and the excellence of American instru- 
ments, the part played by Delco aircraft windshield wiper 
motors in getting our bombers through “‘dirty”’ weather 
is indeed a small one. But that part is nevertheless essen- 
tial, and Delco Products is seeing to it that these motors 
won’t let the boys down when the going is tough. 


Delco Products also <upplies the aircraft industry with 
Delco fuel pump motors for starter and booster duty, 
precision instruments and hydraulic equipment. 


DELCO MOTORS | 


PRODUCTS 
DIVISION OF GENERAL AREER, MOTORS CORPORATION 
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On Wings for Freedom, by Edward 
Shenton; Macrae-Smith Company, 
Philadelphia, 1942; 64 pages, $2.00. 

Written for boys, this is a narrative of 
the United States’ outstanding achieve- 
ments in aerial warfare since her entry 
into the war. Fourteen representative 
incidents are described and illustrated to 
impart an idea of the heroism and skill 
with which American airmen fought in 
Britain, Africa, and China as well as 
throughout the Pacific area. 


America in Action; Action Play- 
books, Inc., New York, 1942; $1.00. 

A book for children portrays the ac- 
tion of weapons of war by means of slid- 
ing sections and inserts. Among other 
things, it shows the firing of heavy guns, 
the movement of a torpedo through the 
water, the sinking of a ship by aerial 
bombs, and the destruction of an enemy 
plane. Another feature is a set of cut- 
outs by which a model airplane can be 
constructed. Flags of the United na- 
tions, Army and Navy insignia, postage 
stamps, silhouettes of airplanes, a radio- 
directional beam device, and a toy tele- 
graph key are other devices provided for 
amusement and instruction. 


Flying Furies, by Keith Ayling; 
Thomas Nelson & Sons, New York, 
1942; 45 pages, $1.50. 

A book for boys which dramatizes 
the fighter plane. It tells the story of 
their design development, their purpose 
and use. In simple terms it also fur- 
nishes the reader with current informa- 
tion about American, British, and en- 
emy fighters. Full-page colored draw- 
ings by Wallis Rigby illustrate the text. 


“Paddy” Finucane, by James Rey- 
nolds; Edmond Byrne Hackett, New 
York, 1942; 76 pages, $1.25. 

This “memoir” of the late R.A.F. 
Wing Commander was written by his 
friend. It stands as a record of the traits 
that made Finucane a great pilot and 
leader, as well as a touching tribute to 
his gallantry. Although sentimental, 
the plaudit is brief and sincere. 


The Romance of Flying, by Clayton 
Knight; David McKay Company, 
Philadelphia, 1942; 72 pages, $0.10. 

Individual exploits of heroic flyers 
are recited in this paper-covered book 
for children. Illustrated by drawings 
and photographs, brief résumés are 
given of the deeds of aeronautical pio- 
neers, aces of the last war, aviation re- 
cord holders, and heroes of the present 
war. 


Chemistry in Warfare, by F. A. 


Hessel, J. W. Martin, and M. S&S. 
Hessel; Hastings House, New York, 
1942; 179 pages, $2.00. 

An enlarged and revised edition of a 
syllabus on the chemical processes in- 
volved in the production of weapons. 
It describes the contributions of chem- 


BOOKS 


istry to the feeding, clothing, sheltering, 
and protection of soldiers. It also tells 
how chemical science is responsible for 
the fighting man’s transportation, his 
offensive and defensive weapons, and for 
the welfare of civilians as well. 


Air Stamp Records, by James C. 
Heartwell; American Air Mail So- 
ciety, Albion, Pa., 1942; 64 pages, 
$0.50. 

The third edition of this book is dedi- 
cated to the commemoration of the 25th 
anniversary of the use of the first gov- 
ernment air stamp, issued May 20, 1917, 
and used for the flight from Turin to 
Rome on May 22 of that year. It was 
published for the purpose of preserving 
the record of the first 25 years of air- 
mail service. The early history of avia- 
tion as portrayed by air-mail stamps is 
related in the first chapter. Subjects 
treated include specialized groups of 
stamps featuring various types of air- 
craft, statistics on air stamps, over- 
printed stamps, unusual designs, and 
numerous other special topics. 


Greenland, by Vilhjalmur Stefans- 
son; Doubleday, Doran & Company, 
Inc., New York, 1942; 338 pages, 
$3.50. 

Any book by Mr. Stefansson is in- 
teresting, as he writes not only from 
personal experience but with historical 
accuracy. Greenland is coming within 
the orbit of the airplane as a land that 
has great possibilities for intercontinen- 
tal air travel. 

The early chapters of the book give a 
description of the physical aspects of 
Greenland, which is called the world’s 
largest island or the smallest continent. 
Based on recent archeologic studies, the 
author discusses the discovery and early 
settlement of the island and its coloniza- 
tion by the British and the Norwegians. 
The history, customs and develop- 
ment of the country are treated, and a 
section is devoted to its new position in 
the defense of North America. This 
book will provide airmen with authori- 
tative facts regarding Greenland’s his- 
tory, topography, and climate. 


Wings of Offense, by Capt. Burr 
W. Leyson; E. P. Dutton & Com- 
pany, Inc., New York, 1942; 219 
pages, $2.50. 

In the days when the use of the word 
“offense” was not considered to be tact- 
ful, Captain Leyson used the title Wings 
of Defense. The book was so useful that 
he decided to rewrite and revise it so 
that it would reflect the new develop- 
ments in air power. This he has done 
with the background of experience as a 
military and civil pilot as well as a force- 
ful writer of many aeronautical books. 
Just as the earlier books were informa- 
tive and gave an excellent picture of 
American airplanes and equipment, 
this book gives the reader a close-up 
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view of military and naval aircraft types, 
engines, propellers, gliders, and other 
units, and then explains the technique of 
aircraft manufacture, pilot training, and 
civil air defense. It is a useful book for 
acquiring an acquaintance with recent 
aeronautical progress. 


A Mathematics Refresher, by A. 
Hooper; Henry Holt & Company, 
New York, 1942; 342 pages, $2.50. 

This is a review of mathematical essen- 
tials ranging from arithmetic and alge- 
bra to geometry and trigonometry. 
Because of its specific concern with aero- 
nautical and military applications, it is 
particularly useful to service men or 
candidates for reviewing mathematical 
knowledge. Included at the end of each 
section are problems to test the reader’s 
comprehension of the subject matter. 


Elementary Mathematics, by 
Hyman Levy; The Ronald Press 
Company, New York, 1942; 216 
pages, $1.50. 

A mathematical foundation for aero- 
nautical study is offered by this text- 
book. It reviews all branches of elemen- 
tary mathematics necessary for aviation 
training courses. Exercises in each sub- 
ject are appended to each chapter. 


The Flying Guns, by Lt. Clarence 
EK. Dickinson; Charles Scribner’s 
Sons, New York, 1942; 196 pages, 
$2.00. 

This narrative relates the factual ex- 
periences of a U.S. Navy pilot who took 
active part in the past year’s major 
Pacific battles. A member of Scouting 
Squadron 6, the author gives his account 
of fighting in the air from Pearl Harbor, 
through attacks on the Marshall Islands, 
Wake Island, Marcus Island, and Mid- 
way. A shortened version of this book 
appeared in The Saturday Evening Post 
under the title ‘‘I Fly for Vengeance.” 


Insignia of the Services, by Paul 
Brown; Charles Scribner’s Sons, New 
York, 1941; 73 pages, $1.75. 

A new and enlarged edition of a book 
telling how to distinguish the ranks, 
grades, and branches of the U.S. Serv- 
ices by their insignia. The new material 
incorporates changes made in uniform 
and insignia since the War began. 


He’s in Submarines Now, by Henry 
Felsen; Robert M. McBride & Com- 
pany, New York, 1942; 175 pages, 
$2.50. 

This book gives a detailed picture of 
the U.S. Navy’s training course for sub- 
marine sailors. It follows the trainee 
from the first day he arrives at the 
school, through his instruction in sub- 
marine design and construction, pres- 
sure studies and tests, theory of sub- 
marine operation, the use of the Mom- 
sen Lung, and other related subjects, 
until he receives the Dolphin insignia of 
the submarine sailor. 
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IF YOU ARE LOOKING FOR ANSWERS TO YOUR 
AIRCRAFT PLYWOOD FINISHING PROBLEMS 


SEND FOR THIS FREE TECHNICAL MANUAL 


Aircraft plywood and its finishing requirements A new up-to-the-minute technical bulletin, 
are raising problems in many aircraft manufac ArrcraFt PLywoop AND ITs FINIsHING REQUIRE- 
turing and wood finishing plants. Specifications | MeNts—Number 2, is ready for distribution now. 
are changing every day. Since the first specifica 
tion mentioning plywood was issued, technical 
research, plant experience and field testing have 
brought about changes in materials and methods. 


Send for your free copy today. It answers your 
questions on such things as 
Complete Finishing Systems 
Weights per Square Yard 
New Up-To-The-Minute Information Clear Plywood Sealer 
Synthetic Plywood Filler 


A technical bulletin, Arrcrarr PLywoop Pigmented Plywood Sealer 


AND ITS FINISHING REQUIREMENTS, was issued Lustreless Camouflage Enamel 

by Ault & Wiborg Corporation, a Subsidiary of Finishing Interior Surfaces 
Interchemical C orporation, in August, 194 This big manual is packed full of technical data 
Since then we have been in continuous touch and detailed information. There isn’t a word of 
with aircraft manufacturers and plywood finish sales promotion in it. It might contain just the 


ing plants, and have developed new materials — answer to the question which is bothering you at 
and revised finishing systems. the moment. Fill out and mail the coupon today. 


AULT & WIBORG CORPORATION 


A Subsidiary of Interchemical Corporation 
75 VARICK STREET - NEW YORK CITY 


Leaders in Industrial Finishes for 64 Years 


Send Today for Your FREE Copy 
of This Valuable, Informative Manual 


This up-to-the-minute manual contains the answers to scores 
‘ of questions on Aircraft Plywood finishes. It was prepared 
AIRCRAFT PLYWOOD by the research staff of Ault & Wiborg Corporation, leaders 
in industrial finishes for sixty-four years. The material is a 
result of close co-operation with Army and Navy officials, 
aircraft manufacturers and wood finishers. Every material and 
system recommended has been checked by research, plant 
experience and field tests. Send for your copy today 


and its Finishing Requirements 


Aeronautical Division 
AULT & WIBORG CORPORATION 
75 Varick Street, New York, New York 


Send me a copy of your manual, AIRCRAFT PLYWOOD AND 
ITS FINISHING REQUIREMENTS— Number 2. 
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Services 


of the 


Aeronautical Archives 
of the 


Institute of the Aeronautical Sciences 


The services of the Aeronautical Archives are available 
to all members of the Institute, to Corporate Members, to 
advertisers in the Aeronautical Engineering Review and, 
under usual library limitations, to the public. Four special- 
ized services are available. 


The Paul Kollsman Library 


This lending library service makes available, without 
charge, the latest and more important aeronautical books. 

As far as the facilities permit, any person in the United 
States over 18 years of age who can furnish references which 
certify to his or her responsibility may become a member of 
the library. 

Members may request the loan of any aeronautical or 
technical book they wish to borrow. Through an ex- 
change agreement with the Engineering Societies Library, 
any book on general engineering may be borrowed from its 
gteat collection of over 160,000 volumes. 

A photostating service is available at usual library rates. 

Applications for membership in the library and further 
information will be sent on request. 


The Burden Reference Library 


This reference library contains over 14,000 aeronautical 
books, magazines, pamphlets, photographs, reports, and 
clippings gathered from world-wide sources and is one of 
the most complete aeronautical libraries in the world. 
Material from this library is not available for loan but may 
be used for reference purposes at the Aeronautical Ar- 
chives. 


The Pacific Aeronautical Library 
6715 Hollywood Boulevard 
Hollywood, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation. 

This service library for aeronautical research is available 
to the public for reading privileges. Source material in- 
cludes aerodynamic and structural research reports, as well 


as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple- 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any aeronautical subject. Some of the available services 
are: 


Bibliographies on any aeronautical subject. 

Reports on any aeronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special aeronautical subjects. 

Biographies of individuals engaged in aeronautics. 

Photostats of any aeronautical or general engineering mate- 
rial. 

Microfilms made on special order. 

Photographs made from the Institute’s photographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. 

Research work is charged at the usual library fee of $2.00 
per hour. Special arrangements may be made for work re- 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers at the standard rate of 1 cent per word. 
Minimum charge $2.00. 

Reproductions of any material in the Aeronautical Ar- 
chives of the Institute may be ordered at standard photostat 
rates. 
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The Practical Essentials of Pre- 
Training Navigation, by William T. 
Skilling and Robert S. Richardson; 
Henry Holt & Company, New York, 
1942; 113 pages, $0.75. 

Instruction is given in the fundamen- 
tals of astronomy and navigation for the 
benefit of students who expect to take 
up training for the work of navigators 
in surface ships and aireraft and for in- 
structors suddenly asked to teach such 
subjects that are somewhat apart from 
their usual assignments. It has been 
the aim of the authors to present a clear 
picture of the relations between the 
earth and the celestial sphere in non- 
technical language so far as possible, 
reducing the mathematics to a mini- 
mum. 

A general statement of the problem is 
followed by chapters on methods of de- 
termining position on the surface of the 
earth and position upon the celestial 
sphere, maps and projections, time, the 
astronomic triangle and essential aids 
Other subjects treated 
are corrections to observations, deter- 


to navigation. 


minations of the line of position, iden- 
tification of stars and constellations, and 
A set of 
20 problems gives the student oppor- 
tunity to apply the information gained 


fundamentals of meteorology. 


from the book, while the appended an- 
swers enable him to check his work. A 
presents brief definitions of 
some of the terms used in navigation, 


glossary 


astronomy, and meteorology. 


An Introduction to Celestial Navi- 
gation, by William H. Burton, Jr.; 
Hayden Planetarium, New York, 
1942; 34 pages, $0.50. 

Written originally as a set of notes for 
the author’s classes at the Hayden Pla- 
netarium, the purpose of this book was 
to assist young men entering the na- 
tion’s armed forces to become naviga- 
tors of the sea and of the air, to antici- 
pate their problems, and to prepare 
them for more advanced courses. A 
broader field appears to have developed 
from those who have previously learned 
and practiced navigation but who wish 
to “brush up” on it and become ac- 
quainted with newer developments now 
in general use. Chapters cover: navi- 
gation; celestial and terrestrial spheres; 
time and the almanac; latitude by meri- 
dian altitude; line of position; the as- 
observations and 
corrections; and line of position by vari- 


tronomic triangle; 


ous tables and methods. Practice prob- 
lems and answers and navigation tables 
are included in the closing chapters. 


Harry B. 
Herman C. Morris; 
Doubleday, Doran & Company, Inc., 
New York, 1942; 416 pages, $3.75. 
A photographie history of the war 
which, by the large proportion of pic- 
tures relating to aircraft and the effects 
of bombing, indicates the important 


War in Our Time, by 
Henderson and 
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n modern warfare. 
que employed ts in- 
ender history ata 
wraphies are pre- 
Stalin, Churchill, 
Hitler, and ot ! personalities, as 
well as vital events that 
have taker ce September 18, 
1931. Text 
the picture t le a connected ac- 


combined with 
count of thi l 


Aeroplanes in Detail, Temple Press 
Ltd., London 442: 2s. 6d. 
Reprinted 
The Aerop a group of con- 
struction di v J. H. Clark has 


been assem per-covered book. 


At roplane and 


On pages f p lrawings of promi- 
nent Americ: tish, and German 
warplanes photographs of 
each plane, g its 
flight. Det 
of the 1,600 
and the 1,280 
XX engine 
Also reprint he same maga- 
zines, : eT, 


appearance 1n 
struction drawings 
stol Hercules engine 

Is-Royee Merlin 


priced at Is., 
sketches, and 
British, 


contains photos S, 
scale silhouett American, 
and Germa airplanes in oper- 
ational sery tal of 65 types of 


airplanes is 


Weather Estimates 
Aerological Data, by C.-G. Rossby, 
V. Oliver, and M Boyden; Chicago, 
1942; 48 pages, $0.50; Miscellaneous 
teports No. 2 

Nonfrontal Thunderstorms, by 
Horace R. By Chicago, 1942; 26 
pages, $0.75; Miscellaneous Reports 
No. 3. 

The Annual Temperature Cycle of 
Lake Michigan, Phil E. Church; 
Chicago, 1942 51 pages, $0.75; 
Miscellaneous Reports No. 4. 

Kinematic and Hydrostatic Proper- 
ties of Certain Long Waves in the 
Westerlies, C.-G. Rossby; Chi- 
cago, 1942; 37 s, $0.75; Miscel- 
laneous Reports No. 5 
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Aeronautics 
Guide; Nat 
cil, Inc., Ne 
$0.25. 

The third erly 
guidebook 
houettes, ger 
photographs 
and gliders of 
Britain, Germany 


Aircraft Spotters’ 
\eronauties Coun- 


1942; 96 pages, 


issue of this 
hree-position  sil- 
specifications, and 
pes of warplanes 
nited States, Great 
France, Russia, Japan 


JANUARY, 1943 


and Italy. More American machines 
and more new models are shown than in 
issues, and seven gliders have 
been added. The foreword gives a brief 
review of the types that have become 


earlier 


solete and of the current fighting plane 
and a page is devoted to instruction 
the important points of aireraft con- 
struction to be studied for recognitic 


work. 


When I Grow Up I'll Be a Flyer, 
Lillian Rifkin; Lothrop, Lee & She; 
ard Co., New York, 1942; 41 pages 
$1.25. 

ilying as a profession is depicted 
children. In elementary language tl 
book tells about civilian aviation trai 
ing schools and the more specialized in 
struction given to Army and Navy 
lots. It includes information about 
radio, “blind flying,” nig 
flying, parachuting, gliders, transporta- 
tion, and the future of aviation. 


weather, 


Navigation Tables for Mariners and 
Aviators, by J. Y. 
United States Navy 
Washington, D.C., 


$1.20. 


Dreisonstok: 
Department, 
1942; 109 pages, 


The sixth edition of this navigation 
handbook was modified and revised by 
EK. B. Collins of the Hydrographic Of- 
fice. The tables are designed to facili- 
tate navigation of surface ships or air- 
craft. When they are used with the 
Nautical Almanac, no 


other books are required. 


A ir Almanac or 


The method of solving navigational 
observations used in this book is | 
plied to all sights without regard for the 
position of the celestial body, which can 
be the sun, the moon, a planet, or a star. 
Requiring few figures, it gives a rapid 
solution for the determination of: (1) 
line of position; (2) compass error; (3) 
meridian altitude; (4) Great Circle 
course and distance; (5) identification 
of unknown stars. The azimuth data 
are intended to be sufficiently accurate 
to justify their use in obtaining compass 
error. 

Appended to the book is a full ex- 
planation of the construction o 
tables, with 
amples. 


together numerous 


Aviation Service and Maintenance, 
Ay int 
1942 


by James G. Thompson; 
Press, San 


pages, $3.50 


Francisco, 


This is a revised edition of 
written to serve as a reference mar 
for the commercial operator and pt 
ticing mechanic and also as a text for s 
dent and practical mechanics. Re 
sions, corrections and extensive 
tions are incorporated in the new editi 
many complete new chapters hay 
been added. Information is furnisl 
on the maintenance and servicing of 
many makes and models of aircraft en- 
gines and airplanes. 
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Greased Lightning, Made in U. S. A., strikes at the heart of the enemy. Everything 


depends upon split-second action, split-second performance. There cannot be a 


single failure. That's the responsibility of thousands here at home . . . to build each 


part for each plane with full realization that a life and a battle may depend upon it. 


In Aircraft Hydraulics, Fuel Pumps, Sa 5 
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Motor Fitness Manual 


Motor fitness is the subject of a new 
40-page illustrated manual (GED-1017) 
issued by the General Electric Com- 
pany. Although primarily intended for 
plants converted to war production, 
the information should prove valuable 
in all plants in which motors are widely 
used. 

It covers how to get the most service 
out of old and new motors, “switching” 
motors from one job to another, and 
equipping old machines with new 
motors. Other subjects covered in- 
clude the selection and application of 
motors, various types of motor enclo- 
sures, secondary ratings of standard 
integral-horsepower motors, ways to 
determine moment of inertia, motor 
maintenance, full-load currents of mo- 
tors, selection of a.c. control, and the 
use of the hook-on voltammeter. A 
supplement explains how to save criti- 
cal motor materials, including W.P.B. 
recommendations and information on 
the use of load-time-temperature charts. 
The manual is arranged throughout for 
quick reference. 


Engineering of Springs 


Text, charts, and tables constitute a 
volume of 132 pages titled Manual of 
Spring Engineering, which offers a 
presentation of the more important 
recent developments in the technique 
of spring design. It provides graphic 
representation of the basic spring 
formulas and typical designs involved 
in the calculation of spring data. In- 
formation dealing with general spring 
characteristics and the physical proper- 
ties of materials from which springs are 
made is included. The book has three 
principal parts, covering general in- 
formation, spring materials, and spring 
design. Each part is subdivided into 
appropriate chapters presenting basic 
information and discussions. The prob- 
lem method is followed in the treatment 
of design formulas. Tables of useful 
data are contained in an appendix. 
American Steel & Wire Company. 


Standard Aircraft Fittings 
New standard specifications have 
been issued in loose-leaf form covering 
108 items of aircraft fittings and hard- 
ware. Detailed drawings and tabulated 
specifications, including data on ma- 


ouse Organs 


terial, finish, and tolerances, are pre- 
sented on translucent sheets of uniform 
size and style. The sheets are accom- 
panied by numerical and alphabetical 
indices. These standards have been 
approved by both the eastern and west- 
ern divisions of the Committee. Na- 
tional Aircraft Standards Committee. 


Internal Wrenching Bolts Catalogue 


With the permission of the National 
Aircraft Standards Committee, a cata- 
logue has been made available in which 
are reproduced the new N.A.S.C. stand- 
ards for internal wrenching bolts, 
ranging from 1/,-28 to 1!/s-12. Eleven 
of these sheets are reproduced in book- 
let form, size 81/2 in. by 11 in., contain- 
ing detailed drawings, specifications, 
material, finish, and tolerances. The 
Holo-Chrome Screw Corporation, Hart- 
ford, Conn. 


Efficiency Class 

Here’s How Work Simplification 
Works. This article describes one of 
the phases of The Glenn L. Martin 
Company’s in-plant training program, 
the course in Work Simplification. As 
outlined, the course consists of a series 
of conferences held for supervisors in 
the manufacturing division, engineers, 
and inspectors. It teaches them to 
analyze the present method of doing a 
job, to devise a simplified form of that 
method, and to prove the practicability 
of the simplified method. Elimination 
of time, motion, and material’s waste is 
the goal sought. The Martin Star, 
December. 


Source of Aluminum 

Shiploads of Bauxite Come from Suri- 
nam. A brief description is furnished 
of how bauxite (aluminum ore) is being 
shipped from Surinam, Netherlands 
Guiana, to the United States for use in 
war industries. It is explained that, to 
protect the bauxite supply, units of the 
United States Army moved into Suri- 
nam with the approval of the Nether- 
lands government. The writer tells 
how American soldiers are protecting 
the area. Aluminum News Letter, No- 
vember. 


Tooling Department 


Tools? The activities of the Boeing 
Tool Department and their importance 
to airplane manufacture are recounted. 
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Listed by the article among the tools 
devised and produced by this depart- 
ment are’ dies used in making parts; 
jigs, fixtures, and wiring templates of 
subassembly; three-story wing jigs for 
final assembly; rivet bucking bars; 
grommets for fastening longitudinal 
and circumferential stiffeners. Boeing 
News, October. 


Special Tools 

Fleetwings-Invented Tools. Descrip- 
tions are given of two small-tool inven- 
tions, sponsored by and in use at the 
Fleetwings plant. One is a retractable 
plunger for a rivet squeezer. This is 
said to eliminate the necessity for a 
rivet gun and bucking bar when riveting 
in an inaccessible place. The other, a 
long-reach alligator-type jaw for a 
squeezer, is claimed to effect a weight 
saving of 50 per cent over the device 
previously employed The Fleetwings’ 
Arrow, November. 


Artists in War Work 


It Used To Be “Ars Gratia Artis.” 
An article telling how the foundry 
superintendent of a North American 
Aviation plant evolved the idea of en- 
listing the services of artists and 
sculptors to carry on work usually done 
by draftsmen and patternmakers as a 
solution of a labor problem. The 
writer describes how men and women 
are applying their talents in this work 
after training in the mechanical details 
and the way they are aiding in the war 
production effort. North American Sky- 
line, November. 


Propeller Packing Efficiency 


More Propellers per Freight Car. Sev- 
eral methods of space saving in the ship- 
ment of propellers are demonstrated. 
One is by taking the dome from the 
assembled propeller and sliding it into 
the sleeve on the sides of the case sup- 
ports. Another eliminates the wasted 
area within the triangles of a three-way 
propeller crate by standing alternate 
propellers on end. New means of pro- 
tecting the blades are also indicated. 
The Bee-Hive, October. 


Aircraft Testing 


An Airplane Is Born. Palmer Went- 
worth. This article, which is the 
fourth in « series on the procedure of 
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The fundamental purpose of every Cannon Connector is to connect 
electrical circuits quickly and securely. This theme is expressed by 
a single Cannon contact pin and its corresponding socket. The addi- 
tion of more pins and sockets to handle more circuits is simply a 
variation of this fundamental theme. This means the same basic 
uniformity of quality and dependability in a comprehensive line 
of standard Cannon Connectors. 

Today, standard Cannon Plugs are supplied in the type, style and 
size required for connecting every circuit used in the control and 
operation of modern aircraft. Cannon standardization makes for 
greater production speed on aircraft assembly lines... for faster 


service in the field...and for uniform dependability in the air. 


If you have not already received your copy of our interest- 
ing 76-page manual, “Cannon Plugs for Aircraft Electrical 
Circuits,” drop us a line on your business letterhead and 


we'll be glad to send you one. 


REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL TELEPHONE BOOK 


CANNON ELECTRIC 


Cannon Electric Development Company, Los Angeles, California 


CANNON | 
ELECTRIC/ Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., Toronto, Canada 


building an airplane, describes the 
testing of a new Ryan model. Rya 
Flying Re porter, November. 


Lathe Lubrication 

The second of a series of lathe service 
bulletins is titled Oiling the Lathe. It 
emphasizes the importance of proper 
lathe lubrication in maintaining maxi 
mum performance and accuracy. It 
outlines a regular procedure of oiling 
with proper lubricants at definite inter 
vals. This 19-page bulletin, H-2, will 
be helpful to the operator of any size 
engine lathe, regardless of make. Sout/ 
Bend Lathe Works, South Bend, Ind. 


Final Tests and Delivery 


Flight Operations Organization Speeds 
Warplane Delivery. The purpose and 
functions of the Flight Operations 
division at Vought-Sikorsky Aircraft 
are described. This organization is 
responsible for the handling of all 
Vought-Sikorsky planes from the time 
they leave the assembly line until they 
are delivered. It is also charged with 
maintaining smooth progress in test 
flights and with keeping the air channels 
clear for the speedy movement of war- 
planes from the Bridgeport Airport. 
Details on the operation of the control 
tower are included in the article. The 
Bee-Hive, October. 


Maintenance 


Porcelained Exhaust Systems Reduce 
Maintenance Costs. Robert H. Wendt. 
A description of the porcelain-enamel 
coating process with which the exhaust 
and muffler systems of the Taylorcraft 
airplane are treated. It is claimed that 
this process not only solves the problem 
of adequately rustproofing the parts 
but also reduces the possibility of fail- 
ures in or near welds due to compara- 
tively high-stress concentrations that 
normally accompany the welding of 
SAE 1025 steels. Additional advan- 
tages of the coating are cited. The 
Taylorcraft News, October-November, 
1942. 


"Desk" Work Plays a Big Part 


Men in White Collars. Robert Ne- 
ville. A survey of the many depart- 
ments in an airplane factory whose 
members do not labor physically on the 
aircraft but who contribute to its 
manufacture with “head” and “‘desk”’ 
work. With their work briefly in- 
dicated, the contact administration, 
engineering, purchasing, production 
planning, personnel, and comptroller’s 
divisions are but a few departments 
mentioned. Douglas Airview, October. 


First International Aviation Meet 

They Greatly Dared. Nichols Field 
Wilson. A graphic description is fur- 
nished of the first international aviation 
meet to be held in the United States 
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and of the men who took part in it. The 
writer narrates how French aces met a 
formidable American team at this meet, 
which was staged after much prelimi- 
nary effort at a field near Los Angeles. 
He tells of the skillful flying of the 
French aviator Paulhan which made him 
the hero of the day. Ghost Town News, 
December. 


Propeller Ambassadors 

War Front Service. Attention is 
directed to the work of the field repre- 
sentatives of the Curtiss Propeller Divi- 
sion. Apart from their primary job of 
working with combat units on mainte- 
nance and repair problems, these men 
act as observers, obtaining first-hand 
reports on the operation and efficiency 
of the propeller equipment under actual 
combat conditions. Quotations from 
reports sent back by the field repre- 
sentatives from war fronts all over the 


world show how far and into what 
difficult conditions their duties take 
them. Bladesman, November. 


New Aeronautical Standards Sheets 

Additional sheets for the Aeronautical 
Standards file have been issued by the 
Society of Automotive Engineers. They 
include AS 79, Catalogues, Spare Parts 
for Aircraft Engines; AS 80, Cata- 
logues on Overhaul Tools for Aireraft 
Engines; AS 107, Surface Finish. A 
revised index includes each of the above 
standards and recommended practices. 


Hammers in Aluminum Forging 


“Hammers Pound Out War Forgings.” 
An article describing the importance and 
increasing use of hammers in the forg- 
ing of aluminum parts, such as aircraft 
propellers and engine cylinder heads. 
The advantages of forged aluminum 
parts are outlined. 
Letter, November. 


Behind the Front 


United Aircraft’s “Foreign Legion” 
Helps to Keep Warplanes Aloft. Assist- 
ing United Nations’ military forces in 
the maintenance of airplanes on the 
fighting fronts are field representatives 
from the various divisions of United 
Aircraft. This article outlines the hard- 
ships the service men encounter, their 
problems, the difficult tasks they accom- 
plish, and the far places to which they 
travel. The Bee-Hive, October. 


Aluminum News- 


Restored to Usefulness 
Long Idle Automotive W ood-W orking 


‘lants Busy Building Gliders and 
Bomber Sections. In this article the 
writer tells how automobile wood- 


working plants, long idle because of the 
introduction of all-steel bodies, are now 
being used for the manufacture of 
gliders and bomber sections. Some de- 
tails are presented on what these wood- 
working plants are doing in the all-out 


HOUSE 


ORGANS 


war effort. Automotive War Produc- 


tion, November. 


Stroboscopic Techniques 
A 25-page catalogue titled Eyes for 
Industry, which covers stroboscopic 
techniques, has been published by the 
General Radio Company, Cambridge, 
Mass. Among the subjects discussed 
are types of stroboscopes, qualitative 
and quantative measurements, typical 
uses, operating hints and techniques, 
and photography. Specifications of 

stroboscope models are presented. 


War Front Aircraft Servicing 


Doctor for Warplanes. The responsi- 
bilities and duties of the service men of 
an aircraft manufacturer who are guid- 
ing the efforts of mechanics of the Army 
Air Forces at war fronts are related. 
The experiences of one of these service 
men in different theaters of the war are 
described. Boeing News, November. 


Forest Fire Watchers 


Detectores de Llamas (Fire Detectors). 
It is related how the pilots and radio 
operators of the Compania Mexicana de 
Aviacion and of the Pan American Air- 
ways are rendering invaluable service 
to the Mexican Department of Agri- 
culture by being on the alert for forest 
fires and reporting them immediately. 
These radio reports from the Clippers 
enable the government to mobilize 
quickly thousands of men to fight con- 
flagrations and so to preserve the rich 
forests of the country. Caminos del 
Aire, November. 


Colors Aid Vision 


Painting the Way to Increased Effi- 
ciency. An account of the advantages 
that have been derived from the re- 
painting of mechanical units, steel 
structures, jibs, machine tools, ete., in 
the Meetwings’ factory. Somber blacks 
and grays have given way to scientifi- 
cally selected brighter colors that reflect 
more light, make for keener vision, and 
result in faster and better work. The 
colors were chosen on a basis of three 
points: that they provide positive visi- 
bility with finishes having high reflec- 
tion factors by means of adequate con- 
trast in hue; that they provide an over- 
all contrast that was not too harsh to 
prevent continuous, comfortable seeing; 
that they provide a color sensation that 
was psychologically pleasant and easy 
to live with. The Fleetwings’ Arrow, 
November. 


TNT Fire Bombs 
Newer, Deadlier Fire Bombs Bring 
Changes in OCD Instructions. An ar- 
ticle presenting information released by 
the Office of Civilian Defense on the 
handling of new and more deadly types 
of fire bombs. It is explained that the 
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bombs are packed with TNT and other 
explosive charges and that some have 
delayed-action features. Emphasis is 
placed on the use of water as the best 
means of dealing with these bombs, but 
it is said that sprays cannot be used. 
The construction of the new bombs is 
described. High Pressure (Walter Kidde 
and Company), November. 


Service Men in the Desert 


Backing up the Fronts! Al A. Adams. 
An account of the activities of Douglas 
Aircraft service men in North Africa. 
Sent to the Middle-Eastern war theater 
to supervise the assemblying and 
servicing of war planes, these men 
helped to solve technical problems con- 
nected not only with Douglas planes 
but other American models. The ar- 
ticle notes the strange places they 
reached and the difficult conditions 
under which they worked. Douglas 
Airview, October. 


Metallurgic Analysis 


Metallurgy. The function and work- 
ing methods of the metallurgic depart- 
ment of the Curtiss Propeller Division 
are described in detail. In each of the 
Division’s three plants there is a 
metallurgy department to analyze the 
internal structure of the various metals 
used in the manufacture of the propel- 
lers. These departments make recom- 
mendations on proposed new parts, see 
that the quality of incoming materials 
conforms with the specifications of the 
engineering and purchasing depart- 
ments, determine by analysis the 
possible causes of failure in rejected ma- 
terial or parts, and control all metallur- 
gic processes such as heat-treating—in 
the production departments. Materials 
undergoing metallurgie check are in- 
dicated by the article. Bladesman, 
November. 


Mexican Air Services 


Arterias Aereas para la Defensa 
(Aerial Arteries for Defense). In order 
to facilitate the transportation of men 
and materials the Compania Mexicana 
De Aviacion (C.M.A.) and the Pan 
American Airways have inaugurated 
three new air services that are of vital 
importance for the defense of the con- 
tinent. The writer tells of the estab- 
lishment of these new air lines from 
Brownsville to Mexico and from there 
to Cuba and Panama. On September 
16, 1942, the Pan American Airways 
started service between Brownsville, 
Mexico, and the Canal Zone with 
stops in Guatemala and Costa Rica, 
while the C.M.A. inaugurated the 
Mexico-Havana service on October 25. 
Schedules of these new services as well 
as those of the Mexican network of the 
C.M.A. are given. Caminos del Aire, 
November. 


These Martin Lirsts help make 


SECOND TO NoneE! 


F I RST all-plastic aircraft 


nose, used on the Martin B-26, 
giving bombardier full visibility 
and absorbing recoil of forward 
gun. Martin was working on plas- 
tic noses and other parts as far 
back as 1921. Today some Martin 
types contain 400 plastic parts. 


First to develop photo- 


layout method, utilizing giant 7) 
camera. Through this method, | 
scale photos are reproduced | 
directly on sheet metal, thus ‘ 
speeding production. Moreover, | 
drawings may be scaled up or f 
down swiftly, accurately. E 


Fi RST to develop 


“heat therapy”? for air- 
plane wings. A giant heat- 
ing ‘‘pad’’ is applied to 
aluminum covering of 
wing, expanding this 
‘*skin.’’ Riveted when hot, 
skin shrinks when cool, 
fits tightly over spars with- 
out wrinkling or buckling. 


First U. S. power-operated F 


gun turrets, giving our bombers 
strong protection against enemy 
interceptors. Martin manufactures 
these turrets not only for Martin 
bombers but also for many other 
types of American aircraft. 


These are only a few Martin “‘firsts.’’ Some are still close-guarded military devel- 7 
opments, while numerous others, individually minor but collectively important, 7 
are in use throughout the aviation industry. But Martin engineers are never 7 
satisfied. In scores of diverse fields, work goes on to give America even mightier 7 
planes for today’s aerial fights, tomorrow’s peacetime flights. 


First U. S. self-sealing fuel tank. 


Martin Mareng tanks are now standard 
equipment on many American aircraft. 
Martin experiments on self-sealing fuel 


tanks date from 1919, during which period Al RC a A e T 


over 285 different materials were tested. ~ 
Builders of Dependable Aircraft Since 1909 


A 
ang! 
has | 
accu 
on 
scale 
vern 
min 
with 
plan 
It is 
self - 
pend 
be s 
locke 
take 
the « 
venic 

Va 
speci 
flyin; 
and | 
insta 
airer: 
signe 
blade 
ured 
airpl: 
remo 


York 


M 
Ac 


have 
fixtur 
Kutr: 
millin 
ters, 
face 

wise 


that 
can q 
the e1 
minut 
quire; 
iS saic 
provic 
each 
others 
settin, 
made 
groun 
requir 
factur 


\ ayy TF, j | 
| A — 
. 


photo- 
ing giant 


method, ff 


tal, 


Moreover, 
led up or 


ly. 


rary devel- 


mportant, 
; are never 
n mightier 


Vernier Angle Gage 


A new, patented, pendulum-type 
angle gage, known as the Clinometer, 
has been announced for which simplicity, 
accuracy, and flexibility are claimed. 
Among its features are: direct reading 
on an accurately etched graduated 
seale, facilitated by a magnifying glass; 
vernier scale showing whole degrees and 
minutes; measurement of the true angle 
with relation to the absolute horizontal 
plane; full measuring range of 0° to 360°. 
It is also stated that the instrument is 
self-checking for accuracy and that the 
pendulum movement of the rotor can 
be slowed or stopped and the drum 
locked, permitting the instrument to be 
taken off the measured surface so that 
the dial may be read with greater con- 
venience. 

Various models are available for 
special applications: checking angles on 
flying surfaces; setting up, maintaining, 
and checking assembly jigs for aircraft; 
installing and checking instruments in 
aircraft. A special model has been de- 
signed for the checking of propeller 
blades, whereby the blades may be meas- 
ured for angle when in position on the 
airplane or after the propeller has been 
removed. Aeme Tool Company, New 


York City. 


Milling Cutter Grinding Fixture 


Acro Tool & Die Works, Chicago, 
have announced a new milling cutter 
fixture, called the Acro “Kutrite.”” The 
Kutrite is said accurately to position 
milling cutters, circular saws, gear cut- 
ters, and many other cutters on the sur- 
face grinder simplifying other- 
wise highly grinding opera- 
tions. 

It is claimed by the manufacturer 
that with this new unit any shopman 
can quickly and accurately grind both 
the ends and sides of cutting edges in 
minutes compared with the time re- 
quired by methods heretofore used. It 
is said to be practically foolproof and 
provides uniformity of product because 
each grind must be an exact duplicate of 
others. Adjusting rods permit quick 
setting for proper angles. Kutrite is 
made of hardened and ground steel, 
ground to close tolerances to meet the 
requirements of high-precision manu- 
facture. 


skilled 
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Aircraft Accessories Corporation Brake Valve. 


Brake Valve 

A greatly simplified brake valve, de- 
signed for foot-pedal operation of brakes 
where the power is supplied direct to 
the brakes from the main hydraulic sys- 
tem through a hydraulic accumulator, 
has been announced by Aircraft Acces- 
sories Corporation. It replaces the brake 
valve previously manufactured by the 
company, is interchangeable with it, 
and can be made interchangeable with 
other types of power brake valves. 

There are only two moving parts in 
addition to the lever. The working 
units are contained in a cartridge that 
ean be readily replaced and easily re- 
paired in the field. The valve is said to 
be lighter in weight than other valves of 
its type, although its overall dimensions 
are the same. Weighing 3.25 lbs. for a 
double unit, it consists of two valves that 
are contained in a single housing with 
levers and return springs, ready for in- 
stallation in the airplane. Where stand- 
ard dimensions do not have to be main- 
tained, it can be greatly reduced in 
size and weight. It has only 50 per 
cent as many parts as the unit it re- 
places. 

The valve provides sensitive pressure 
control and will operate all types of 
brakes now in use without any addi- 
tional pressure-reducing unit such as a 
debooster or other equipment. With 
proper choice of pedal-operating lever 
and lever attachment this type of valve 
will operate brakes whose maximum 
working pressure ranges from 175 to 
750 lbs. per sq.in. This sensitivity is in- 
dicated by the curve of brake pressure 
versus lever displacement for a valve 
set to a maximum pressure of 300 lbs. 
per sq. in. A valve of this type is norm- 
93 


ally used in planes with gross weight in 
excess of 12,000 Ibs. 


$2,100,000 Wind Tunnel 

The Aircraft War Production Council 
has announced that work has recently 
started on what is probably the most ad- 
vanced wind tunnel ever built. 

The tunnel will cost approximately 
$2,100,000 and is being financed by 
Consolidated, Douglas, Lockheed, and 
North American aircraft companies, 
four of the eight member companies of 
the Council. The tunnel will be con- 
structed and operated by the California 
Institute of Technology, although not 
located on the Institute campus. 

This will be one of two identical tun- 
nels, the other of which is being built by 
the Curtiss-Wright Corporation. De- 
sign of the tunnels has been in process 
for many months, under the general 
direction of Dr. Clark B. Millikan of the 
California Institute of Technology and 
Dr. Norton B. Moore of Curtiss-Wright. 
Collaborating were engineers of the four 
Southern California companies, the 
California Institute of Technology, and 
Curtiss-Wright. 

The tunnel will be used in the testing 
of exact-scale models of future airplanes 
to determine wind resistance, lift, per- 
formance characteristics, control forces, 
flying qualities and many other import- 
ant factors in the field of aerodynamics. 

The maximum testing speed will be 
approximately 700 m.p.h. Most exist- 
ing wind tunnels have a maximum test- 
ing speed far less than this, and only a 
few tunnels are capable of testing at 
speeds exceeding 500 m.p.h. Thus, the 
new tunnels being built will furnish data 
on complete airplane models at speeds 
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approaching the velocity of sound more 
closely than any thus far constructed. 
In aeronautical developments of the 
next few years the existence of such faci- 
lities will be of fundamental importance 
to the United States and her allies. 


New Grommet 


The new Dura-Grom affords a fume 
and watertight support for air, oil and 
hydraulic lines, electric cables, flexible 
remote control casing, ete., through a 
fire wall or bulkhead. Dura-Grom slips 
over a line, cable, or tube and fits snugly 
against the wall. 
only two parts: 
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time on installation. A complete tube 
assembly may be slipped through the 
fire wall and Dura-Grom retainer and 
permanently fastened at the ends. The 
split rubber dise is then installed by 
slipping it over the line, sliding the re- 
tainer in place, and bolting it to the 
fire wall, thus completing the installation. 
This eliminates the necessity of many 
quick-disconnect or fire wall fittings. 
Arens Controls, Ine. Chicago, IIL. 


The Rosan Locking System 
To improve the methods for locking 
bolts, nuts, and studs, a system has been 
developed which involves a simple ri 
with serrations inside and out. In prac- 
tice, the stud is installed by customary 
methods, and the serrated ring is forced 
into place over interlocking serrations 
built into the stud head, making a tight 
fit flush with the surface of the material 
in which it is used. Similarly, the insert 
may be locked in place by means of the 
same interchangeable serrated ring 
Known as the “Rosan Locking 3) 


VS- 


tem,” the rings, studs and inserts are 
being manufactured under license by 


Bardweli and MeAllister, Inc., makers 
of photographie and aircraft lighting 
equipment at Hollywood, Calif. It is 
said that the system has been tested by 
major aircraft manufacturers in South- 
ern California and is being used by sev- 
eral of them. Both the stud and insert 
have been found to have many applica- 
tions to aircraft engines. 

Locking action of the ring and its 
mating parts, which prevents studs and 
inserts from unscrewing under a variety 
of conditions, is accomplished by a com- 
bination of engineering principles. The 
spline action is the basis for its positive 
lock, and therefore a number of splines or 
serrations are located in the insert or 
stud to be locked. These splines are 
accurately machined and held within 
close limits. Likewise, inside splines of 
the rings meet the same machining accu- 
racy. 

Because it is necessary in most cases 
for the top of the insert to be flush with, 
or slightly below, the surface and, in the 
case of the stud, for the top of the splines 
to be in a similar position, the locking | 
ring inside splines extend to engage 
with the opposing splines before the out- 
side splines of the ring broach their way 
into the material. This engagement, 
facilitated by means of a chamfer, 1 
automatic and positive. 


1S 


No special tools are needed to install 
the insert. A bolt, a lock nut and ham- J 
mer are the only mechanical aids re- 
quired. However, for sake of added 
efficiency, Rosan has made available a 
threaded tool and lock nut to install the § 
insert and a driving tool with which to § 
force the ring in place. Operations for 
installation may be accomplished manu- 
ally or with power. 

For removal of the insert it is ne 
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it is neces- 


sary only to drill to a depth equal to that 
of the serrations between the ring and in- 
sert. Then the insert is lifted with an 
“easy out” tool. 

The stud differs not at all from an or- 
dinary stud, except for the land, or por- 
tion equipped with teeth. It is installed 
like an ordinary stud, being screwed in 
until the top flange of the serration is 
flush with, or slightly below, the surface 
of the material. The ring then falls into 
with the special tool or a 
short length of bar steel bored to clear 
the stud, the operator drives the ring 
into place. 


place and, 


Strain Gauges 


Three new technical bulletins, one 
describing the company’s SR-4 Strain 
Gage and the other two the recording 
and indicating instruments for use with 
SR-4 Strain Gages, have been issued by 
the Baldwin Southwark Division of The 
Baldwin Locomotive Works, Philadel- 
phia. 

The bulletin on the SR-4 Strain Gage, 
which describes a new method for de- 
termining stresses in structures and ma- 
chines, gives detailed descriptions of the 
three standard gauges, their application 
in measuring and recording dynamic 
and semidynamic strains, and instruc- 
tions for installing the gauges on struc- 
tures to be analyzed. 

Contained in the two other technical 
bulletins, the SR-4 Strain Recorder and 
the SR-4 Portable Strain Indicator, are 
detailed descriptions of the two instru- 
ments and installation operating in- 
formation for their use with SR-Strain 
Gages. 


Instrument Data 

New sheets have been issued describ- 
ing Pioneer air-speed indicators and 
Pioneer sensitive rate of climb indica- 
tors. These describe the design, con- 
struction and operation of the respective 
instruments and give data on their per- 
formance. Pioneer Instrument Divi- 
sion of Bendix Aviation Corporation, 
Bendix, N.J. 


Glider Plant 


An example of the effectiveness of 
American ingenuity and cooperation be- 
tween aircraft producers is found at the 
Boeing plant at Wichita where large 
production has been developed of the 
CG-4A transport gliders. This aircraft 
was designed by the Waco Aircraft Com- 
pany and is constructed with welded 
steel tube fuselages and wooden wings, 
both fabrie covered. Wichita was se- 
lected because of the adequate supply of 
labor familiar with this type of construe- 
tion, which is similar to the training air- 
planes that have been produced by Boe- 
ing in that city. 

Contributing to the program are 
scores of smailer manufacturers. Other 
parts of the aircraft are “farmed out” 
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A new application of Boots Self-Locking 
Aircraft Nuts. The regular wing-style 
multiple unit anchor nut is shown (center) 
in the new factory-fabricated Circular 
Channel. This new assembly is jig-made 
in the factory. 


to manufacturers of furniture and other 
workers in wood, all of whom are putting 
forth their maximum efforts to provide 
an adequate fleet of transport gliders 
for the invasion of the enemy’s territory. 


Multiple-Unit Anchor Nuts 


A new application of Boots Self- 
Locking Aircraft Nuts involves a mul- 
tiple unit anchor nut in the new fac- 
tory-fabricated circular channel. This 
new assembly is jig-made in the factory, 
gives assurance of matching appli- 
cation, and cuts down appreciably on 
the number of rivet holes required. The 
oval channel, which comes in the shape 
of two half-circles joined by straight 
channels of varying lengths, has been in 
production for some time and is one of 
three such applications used on the Cur- 
tis C-46. Boots Aircraft Nut Corpora- 
tion. 


New Insulating Fiber 

A new raw material development that 
holds interesting possibilities for the 
aviation industry is contained in the 
announcement by Dr. C. F. Burgess of 
a new stuffing and filling material made 
from the “fuzz”? growing on the spikes 
of the common eattail plant. Dr. Bur- 
gess has devised a means of processing 
the fibers of the cattail, known botani- 
cally as typha latifolia, into a fluffy, 
lightweight, water-resistant “down” 
suitable for many important commercial 
and military uses. The process is the re- 
sult of ten years of experimental effort. 

It is believed that because of short- 
ages and priorities already placed on 
available stocks such materials as 
imported kapok, feathers, ete., this new 
all-American cattail fiber will not only 
act as a substitute for stuffing such com- 
mercial objects as toys, sporting goods, 
and upholstered furniture but, because 
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of its buoyancy in water and excellent 
insulation qualities, it may also serve for 
airplane padding, for filling cushions of 
seats in planes, for life rafts and life 
preservers, and for lining aviators’ gar- 
ments. 

A plant has been opened for proces- 
sing the cattail fiber in Wisconsin in the 
center of a large cattail ‘field.’ Other 
similar processing plants may be quickly 
established at any point where large 
supplies of the cattail are available. 
Burgess Battery Company, Chicago. 

Carbon Dioxide Exhibit 

Aeronautical engineers actually saw 
liquid carbon dioxide on public display 
for the first time when they visited the 

Cardox Corporation exhibit at the 31st 
Annual Safety Congress and Exposition 
in Chicago. 

The liquid carbon dioxide was con- 
tained in a miniature, mechanically 
refrigerated storage tank of about 30-lb. 
capacity, specially built for the exposi- 
tion. For the usual all-steel construc- 
tion thick transparent plastic ends were 
substituted on the tank, which in all 
other ways closely followed the engi- 
neering principles incorporated by Car- 
dox in the storage vessels of its full- 
sized fire-extinguishing systems. 

This visual observation of liquid car- 
bon dioxide was made possible by the 
Cardox method in whieh liquid carbon 
dioxide is stored mechanically re- 
frigerated pressure vessels at 0°F., with 
a resulting relatively low pressure of 
300 Ibs. Carbon dioxide handled in this 
way is said to have uniformity of fire- 
extinguishing performance through con- 
trolled temperature and greatly increased 
cooling capacity as a result of higher 
yield of carbon dioxide snow (‘‘dry ice’’) 
from the low-temperature liquid. An- 
other feature of Cardox-engineered fire- 
extinguishing systems as applied to spe- 
cific fire hazards is the accurate projec- 
tion of a mass discharge over long dis- 
tances and through comparatively 
strong crosscurrents of air. 

Cardox systems engineered to meet 
the specific hazards involved are in use 
in aircraft plants, covering such key 
operational points as engine-test cells, 
control and dynamometer rooms, oil 
pumps and storage buildings. 


Plastic Parts for the B-24 


More than 200 lbs. of aluminum are 
now being saved on each Consolidated 
B-24 Liberator bomber through the use 
of wood plasties. Wing tips, 
trimming tabs, side gunners’ 
map cases and other components of the 
four-engined bomber are 
structed of plasticized wood, 
changeovers from 
jected. 


various 
doors, 
being con- 
and other 
aluminum are pro- 
In the immediate future, it is 


understood, nose wheel doors and wheel 
well domes are to be changed from metal 
to wood. 
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After more than two years of research 
and the development of a system of 
impregnating the wood with resin and 
baking it, it has been found that in many 
cases the wood is lighter and cheaper to 
fabricate than the metal. However, in- 
vestigation has shown that a plane of 
the type of the B-24 must have a pri- 
mary structure of metal, and no possi- 
bility is seen that the main structure can 
be built of wood plastics, although it has 
been found that wood is quite satis- 
factory and has definite value in certain 
places. For instance, not only are the 


wood plastic wing tips strong enough to 
take any stress imposed upon them but, 
should a tip be damaged, it can be re- 
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paired quickly. In addition to the 
saving of aluminum, it is reported that 
weight is reduced substantially and costs 
are as much as 40 per cent below those 
of metal parts. Plastic construction is 
also said to facilitate subcontracting. 
Consolidated Aircraft Corporation. 


Wood Transport for Army Air Forces 


What is said to be the first military 
transport plane of the present war to be 
built almost entirely of wood and other 
nonstrategic materials is nearing com- 
pletion in a plant of the airplane division 
of Curtiss-Wright Corporation, and will 
shortly undergo flight tests. Other trans- 
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ports of the same type already are in 
production. 

The new “‘air freighter,” named the 
Curtiss (C-76) Caravan, was designed 
by Curtiss-Wright engineers to be built 
of wood and to be used by the U.S. 
Army Air Forces in transporting troops 
and cargo over the rapidly expanding 
supply routes extending to widely scat- 
tered battle fronts. It is the second 
transport type to be put into production 
in 1942 by Curtiss-Wright Corporation, 
the other being the all-metal Curtiss 
(C-46) Commando, called the world’s 
largest twin-engined airliner. 

The Caravan is basically an all-wood 
airplane combining molded plywood, 
laminates, and plain lumber. Since 65 
per cent of the production of this type is 
subcontracted to the wood industry 
a source of labor, machinery, and skill 
not closely identified with the war ef- 
fort until recent months—its construc- 
tion has a minimum effect on existing 
aircraft production. 

The new plane is a high-wing mono- 
plane having a wing span of 108 ft. 
(approximately that of the Commando), 
length of 68 ft., and is powered with two 
1,200-hp. engines. It is equipped with 
landing gear of the retractable tricycle 
type to give maximum maneuverability 
on small landing fields and is built so 
that its cargo floor is only 36 in. from 
the ground, thus facilitating rapid load- 
ing and unloading of cargo. 

Although no details of the new plane’s 
cargo capacity and performance are 
available, it is said to have a low landing 
speed, excellent take-off, and moderate 
range and cruising speed. Basically, it 
possesses maximum efficiency as a low- 
stalling-speed plane for transporting 
paratroops, air-borne task forces, field 
artillery, and other military cargo over 
short runs of from 600 to 700 miles with 
frequent stops. 

The Caravan is particularly well 
suited for operation in areas where there 
are little or no facilities for repairing 
metal airplanes, such as in Alaska or in 
Latin America. It is especially adapted 
for operation over freight lines in those 
countries where servicing facilities are 
limited, where landing fields are small, 
and operating conditions are difficult. 

Woods used in the production of the 
Caravan are hickory, spruce, birch, gum, 
mahogany, and Douglas fir. The ply- 
wood ranges from three-ply, used in the 
construction of the leading skin edges, 
to nine-ply employed in the center panel. 
The wings are of the conventional two- 
spar box type construction, while the 
wing spars are of laminated spruce cap 
strips, with plywood webs, internal dia- 
phragms, and stiffeners. The fuselage 
is of semimonocoque construction. 


Durez Casting Resin 


Announcement of a phenolic casting 
resin for metal-forming dies, jigs, fix- 
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tures, ete., called Durez 7421 Liquid 
Resin, was recently made by the pro- 
ducer. It was stated that this resin 
could be readily cast at room tempera- 
tures through the use of an accelerator. 
The cast product is said to have 
the following properties: compressive 
strength—15,000 to 20,000 Ibs. per 
sq.in.; impact strength—0.11 to 0.15 
izod; flexural strength—7,000 to 9,000 
lbs. per sq.in.; modulus of elasticity 
(in bending) —0.5 by 10°, 

Durez 7421 Liquid Resin is a thermo- 
setting material which sets by baking at 
temperatures above 100°C. By using 
an accelerator, castings can be made at 
lower temperatures. Baking two to four 
hours at 140°F. is standard procedure. 
Normal shrinkage is said to be only 
0.003 in lacquered wooden molds after a 
two-hour bake at 140°F. Durez Plas- 
tics & Chemicals, Ine., North Tona- 
wanda, N.Y. 


Problems in Mechanical Drawing 


With the cooperation of ten leading 
aircraft companies, the Eagle Pencil 
Company has prepared a series of folders 
on mechanical drawing problems for 
basic instruction in aircraft drafting, 
under the general title “Drafting for 
Victory.” These practical problems 
will be furnished monthly to drafting 
instructors in schools and colleges 
throughout the country for use in their 
classes. 

The stated purpose of the series is to 
provide students with supplementary 
material on aircraft drafting to prepare 
them for positions in the industry. 
Each problem, with accompanying solu- 
tion, was worked out by a different air- 
craft company, and the first of the series, 
now ready for distribution, is on the pis- 
ton pin for the Pratt & Whitney 2,000- 
hp. twin-Wasp engine. 

Aircraft companies cooperating in 
this plan include Boeing, Brewster, Con- 
solidated, Curtiss-Wright, Douglas, 
Lockheed, North American, Sperry and 
Vultee. Eagle Pencil Company, New 
York. 

New Fairchild Bomber-Crew Trainer 

The first test flight of a new Fairchild- 
designed and built plastie-plywood 
bomber-crew training plane was sucess- 
fully completed recently. Designated 
the AT-14, this twin-engined plane em- 
bodies many advances in design over 
the original Fairchild AT-13 plywood 
bomber-crew trainer announced several 
months ago. 

The AT-14 was designed primarily to 
train bomber crews to work as a team, a 
method of instruction which has brought 
the highest degree of success in actual 
war operations. In addition to the 
latest tactical equipment in the plane, 
one of the largest and fastest trainers 
yet to be built, space is provided for 
pilot, copilot, navigator-radioman, ma- 
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This new airplane tire, known as the 
“Polar Grip,” has just been announced by 
The Firestone Tire & Rubber Company for 
use on airplanes operating from airfields 


covered with ice and snow. It has a soft 
crepe rubber tread with many flexible, 
finger-like projections that give positive 
grip on ice and snow and resist side skid- 
ding. 


chine gunner, and cameraman. Bom- 
ber crews can thus be trained in the pre- 
cision operations and coordination that 
are desired in actual warfare. Powered 
by two Ranger in-line, air-cooled twelve- 
cylinder engines of 520 hp. each for 
take-off and 405 hp. at 12,000 ft., the 
AT-14 is in the 200-m.p.h. speed class. 
The only metal used in its construction 
is in the engines, the engine supports, in- 
struments, and certain other equipment 
supports. The balance of the plane is 
built of plastic-bonded plywood formed 
into rigid shapes and structures by the 
Duramold process. 

Under this process the completed 
plane has a smooth exterior without 
rivet heads or exterior fastenings of any 
sort. The entire exterior of the plane is 
finished in a rubbed aluminum paint 
with a synthetic resin base, resulting in 
an outward appearance of a single piece 
of polished metal. The interior is 
finished in a clear resin varnish. 

The wing span of the AT-14 is over 
53 ft., and it is nearly 38 ft. in overall 
length. It carries a load of ten 100-lb. 
practice bombs, and its equipment in- 
cludes a recent-type bombsight in its 
plastic nose and a machine gun in the 
power-driven plastic gun turret. The 
latter can be interchanged with a gun 
camera for testing the student gunner’s 
precision. It also can be equipped with a 
camera for recording results obtained in 
practice bombing for reconnaissance 
work. 

A useful load of nearly 2 tons can be 
carried in the plywood fuselage of the 
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AT-14. The main portion of this fuse- 
lage is of true monocoque construction. 
The wing skins are also of plywood, 
molded with thermosetting resins into 
the necessary compound curves by the 
Duramold process. These skins are said 
to be of sufficient thickness and rigidity 
to maintain their true curves under 
flight stresses with less than usual in- 
terior stiffening, and are resistant to 
moisture and fungus. Fairchild Engine 
& Airplane Corporation. 


Tire Tread for Winter Operation 


A new type of tire tread intended to 
improve the operation of American war- 
planes in icebound territory was an- 
nounced by The Firestone Tire & Rub- 
ber Company. 

Known as the “Polar Grip,” this tire 
has a soft, crepe rubber tread that is 
said to give a more positive grip on snow 
and ice than the conventional airplane 
tire. The many flexible, finger-like 
projections of the soft tread provide a 
firm, sure braking action and resistance 
to side skidding. 

The added traction given by this tire 
is especially important where planes are 
operating on small emergency landing 
fields and where weather conditions 
make blind landing necessary. 


Photoelectric Spectrophotometer 


Using an electronic instrument that 
can distinguish between 2,000,000 
shades of color, the Materials Labora- 
tory of the Army Air Forces is studying 
the possibility of obtaining standardi- 
zation of colors through the use of color 
curves produced by the device, instead 
of using colored chips or samples. The 
latter fade undei different temperatures 
and handling conditions and, it is said, 
cannot be relied upon to give the same 
shade of colors at all times. The instru- 
ment being used is a photoelectric spec- 
trophotometer, produced by General 
Electric Company. 

At present, the studies apply parti- 
cularly to the standardization of camou- 
flage colors, color characteristics of lu- 
minescent materials, and measurement 
of light transmission and reflection of 
transparent plastics. In the latter case, 
for example, color curves are obtained 
on plastics used in airplane windows or 
turrets, both before and after the ma- 
terial has undergone Florida exposure or 
accelerated weathering tests, to deter- 
mine the effect of the exposures on the 
light transmission or light reflection of 
the materials. In the case of lumines- 
cent materials, the spectrophotometer 
is used to measure the reflection color. 


Reversing, Dynamic Braking Contactor 

three-purpose contactor, 
known as the CR2791-Q100, which is 
designed to start, reverse, and provide 
dynamic braking for d.c. split-field, 


|_| 
\ 
\ 
t] 
it 
asting § 
s, 


98 AERONAUTICAL ENGINEERING REVIEW—JANUARY, 1943 


ser’ 
ani 
' Col 
har 
anc 
12 


( 


Task Force .. . On any front, no flight 


group will take off with better assurance of 


of 

the 
inte 
pac 


getting there first than the elite pilots se- 
lected to fly Republic P-47 Thunderbolts, the 


mo’ 


only airplanes known to have been propel- 


bal 
sitic 
bas 
200 
by 
© 
inel 
aml 


led through space at the almost incredible 


diving speed of 12 MILES PER MINUTE! 


imu 
app! 
ject 
time 


A 
mitt 
ing | 
bom 


weig 
nish 


lami 
squa 
As t 
rota 
tical 
shaf: 
dicat 
tem, 
pane 
used 


ment 
the | 
guid 
twee 
and | 
SO a 


REPUBLIC AVIATION 


seal. 


REPUBLIC AVIATION CORPORATION 


FARMINGDALE, L. |, NEW YORK 
REPUBLIC a Ae 
AVIATION 


/ 
gize 
f thei 
ite JEN / Cy 
g 
& 


series-wound aircraft motors, has been 


announced by the General Electric 
Company. It is applicable to motors 
having full-load currents up to 10 amp. 
and locked rotor currents of 60 amp. at 
12 or 24 volts, d.e. 

Combining in one unit the functions 
of several single-purpose relays, with 
their interconnections and mechanical 
interlocks, the new contactor is com- 
pact and light in weight. It has all 
moving parts statically and dynamically 
balanced and can be mounted in any po- 
sition on either a metallic or nonmetallic 
base. Also, it is corrosionproof, meeting 
900-hour salt-spray tests as stipulated 
by various government agencies. 

“Other features of the new contactor 
include operation at rated currents in 
ambient temperatures ranging from 
+95° to —40°C. and at altitudes up to 
40,000 ft. It will also withstand 95 per 
cent humidity at 75°C. on 48-hour tests, 
with immediate operation thereafter. 

In addition, the balanced-armature 
construction assures that when the re- 
lay is in either the energized or de-ener- 
gized state, the contacts will remain in 
their open or closed position even when 
subjected to mechanical frequencies of 
5 to 55 eyeles per second at !/39-in. max- 
imum amplitude (1/,-in. total travel) 
applied in any direction or when sub- 
jected to a linear acceleration of ten 
times gravity in any direction. 


New Aircraft Fuel Gauge 

A new vertical-type liquid-level trans- 
mitter has been developed for measur- 
ing the fuel level in the tanks of heavy 
bombers. 

Designated Type TJ-18, the trans- 
mitter is 72 in. long, so that it will reach 
to the bottom of the tank. Its total 
weight is seven lbs. It can also be fur- 
nished in other lengths, shorter or 
longer. 

This transmitter is operated by a 
laminated-cork float, traveling on a 
square shaft inside the vertical tube. 
As the liquid level changes, the float is 
rotated by a spiral guide, cut in the ver- 
tical tube, and thus turns the square 
shaft. The position of this shaft is in- 
dicated remotely by the d.c. selsyn sys- 
tem, at the indicator on the instrument 
panel. The TJ-18 transmitter can be 
used with any one of several types of in- 
dicators. 

The entire weight of the moving ele- 
ment is suspended from the top bearing, 
the bottom bearing serving only as a 
guide. Magnetic coupling is used be- 
tween the transmitter outside the tank 
and the float mechanism inside the tank 
so as to provide a positive gasoline 
seal. General Electric Company. 


Dual-Rotation Propeller 


Aeroproducts Division of General 
Motors Corporation has just completed 
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Aeroproducts Division of the General 


Motors Corporation new dual-rotation 
propeller. This is said to be the first hy- 
draulically operated dual-rotation propel- 
ler built in the United States, as well as 
the only unit-constructed design in the 
world, 


its new dual-rotation propeller, said to 
be the first built as a self-contained unit 
with its own hydraulic system. It is 
reported that the research for this con- 
trarotating propeller, which is equipped 
with hollow, ribbed-steel blades, was 
sponsored by the Army Air Forces. The 
propeller is of automatic, constant- 
speed, controllable-pitch design, and the 
only external mechanism outside of the 
propeller unit itself is the control lever 
in the cockpit. 

The need for the development of the 
dual-rotation propeller occurred in con- 
nection with the effort to get greater 
horsepower for pursuit planes. The six- 
bladed dual-rotation Aeroprop, consist- 
ing of two three-bladed, self-contained 
units turning in opposite directions, was 
designed and built for this purpose. 


New Aircraft Relay and Contactor 

The B-2-A relay is one of a series in a 
new line of units that have been designed 
for remote control of aircraft electrical 
circuits. Built to U.S. Army Air Force 
specifications, the unit has a contact 
rating of 25 amp. continuous and 100 
amp. surge at 25 volts d.ce. It has single- 
pole, single-throw, normally open con- 
tacts and weighs 6 oz. 

It is claimed that the relay has high 
acceleration and vibration resistance. 
Metal parts are heavily plated to with- 
stand a 200-hour salt-spray test. De- 
signed primarily for aircraft, the unit is 
said to have numerous applications in 
other industries. 

Five types of approved solenoid con- 
tactor units are also offered, built to U.S. 
Army Air Force specifications, for re- 
mote control of electrically actuated air- 
craft armaments, instruments, and de- 
vices. Among these, the B-4 type, ori- 
ginally designed for airplane starting 
motors, may be used for other applica- 
tions of heavy current control. The B-4 
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solenoid contactor operates on 24 volts, 
producing a coil current of 300 milliamp. 
Contacts are rated at 200 amp. at 24 
volts d.c. The unit has double-pole, 
single-throw, normally open contacts. 
It is claimed that the unit resists vibra- 
tion and acceleration over ten times 
gravity and operates in any position. It 
may be disassembled with pliers and 
serewdriver. Metal parts are plated to 
withstand 200-hour  salt-spray test. 
Weight of the unit is 31 oz. 

The B-5 series has a contact rating of 
50 amp. continuous and operates on 24 
volts d.c., producing a coil current of 210 
milliamp. It has double-pole, single- 
throw, normally open contacts, and 
weighs 11.2 oz. Guardian Electric 
Manufacturing Company, Chicago. 


Airplane Jacks 


Lamson Corporation, Syracuse, N.Y., 
has recently offered a new type of air- 
plane jack in models for the wings and 
the tail. Actuated by a screw as the 
lifting device, the jack is said to be self- 
locking in any position, may be turned 
in a small space, and permits tilting of 
the plane for ease in assembly work. 
The lifting speed is 2 ft. per minute by 
means of a gearhead motor with revers- 
ing starter. It has a plug receptacle and 
limit switches for automatic stopping at 
up or down end of travel. It is claimed 
that failure of the motor or of the electric 
power would not allow the arm to drop. 
The wing jack has maximum lift of 60 in. 
and capacity of 10,000 to 12,000 lbs. 
with 15-in. arm. The tail jack lifts 500 
to 1,000 lbs. with a 39-in. arm for a maxi- 
mum of 73 in. 


New Award Program for Engineering 
Students 

The James F. Lincoln Are Welding 
Foundation of Cleveland, O., sponsor of 
the 1937-19388 and 1940-1942 nation- 
wide $200,000 arc-welding award pro- 
grams, has announced its first award 
program in the field of undergraduate 
engineering study. 

The Foundation’s new project is the 
$6,750 Annual Engineering Undergradu- 
ate Award and Scholarship Program. 
Its object, as expressed in rules and con- 
ditions governing participation, is “to 
encourage engineering students to study 
are-welded construction so that their 
imagination, ability and vision may be 
given opportunity to extend knowledge 
of this method and thus aid the war ef- 
fort and the economic reconstruction in 
the peace which is to follow.” 

All students of engineering in all de- 
partments are eligible, without reference 
to previous experience or study in weld- 
ing. The emphasis of the program is 
on design for are welding and not on the 
technique. 

The Program offers $5,000 in student 
awards and $1,750 in scholarships for 
the departments of the institutions in 
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which the award-winning students are 
registered. There are 77 student 
awards—a first award of $1,000; second, 
of $500; third, of $250; four awards of 
$150; eight, of $100; twelve, of $50; 
and fifty, of $25. 

There are seven scholarships of $250 
each. The school of the first-award 
winner will receive four scholarships 
totaling $1,000; the school of the second 
winner will receive two scholarships to- 
taling $500; and the school of the third 
winner will receive one scholarship of 
$250. 

The winning students will receive an 
additional honor, since the scholarship 
in his school will be given his name, as 
“The John Doe Scholarship of the Lin- 
coln Foundation.” 

Any resident engineering undergradu- 
ate student registered in any school, 
college or university in the United States 
giving a course in any branch of engi- 
neering or architecture leading to a de- 
gree or any cadet registered in the United 
States Military Academy, United States 
Naval Academy or Coast Guard Aca- 
demy is eligible to submit a paper in the 
award program. 

The awards will be made for papers 
describing the conversion from other 
methods to are-welded construction of 
parts of machines, complete machines, 
trusses, girders, or structural parts. 


Forced Convection Heat-Treating 
Furnace 

A new type of forced convection heat- 
treating furnace with heating capacity 
to 1,750°F. has made possible a speed-up 
in hardening, annealing, normalizing, 
tempering, nitriding, and other heating 
operations for the production of aircraft 
parts. The new unit, the Super Cy- 
clone, developed by the Lindberg En- 
gineering Company, Chicago, is reported 
to have increased production in many in- 
stances from three to twelve times over 
old equipment occupying the same floor 
space. This is because of the fact that 
forced convection heating permits the 
handling of work on fixtures or in work 
baskets rather than spreading it out on 
the hearth as with conventional-type 
box furnaces. 

The Super Cyclone was developed to 
heat totally by forced convection to 
1,750°F. The heat is forced under pres- 
sure by a high-velocity fan through 
every part of the charge. This method 
eliminates radiation to the work from a 
source hotter than the desired work 
temperature, and is intended to do away 
with one-sided heat which may strain, 
distort, or pull work out of shape. 

An important application of the new 
furnace is for the hardening and draw- 
ing of tubular aircraft parts. For this 
work, the convection equipment is 
claimed to provide faster production 
through heavier loading, a considerable 
space-saving, and elimination of much 
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handling labor and time. These parts, 
which come in some six or eight differ- 
ent sizes, are made of 8.A.E. X4130steel. 
Among the sizes used in large quantities 
is a piece 36 in. long and 17/j.-in. dia- 
meter (!/,-in. wall), weighing approxi- 
mately 14 Ibs. each. 

Over 80 of these pieces are loaded 
vertically in an alloy fixture for harden- 
ing (total charge, over 1,100 Ibs.). The 
usual temperature is from 1,600° to 
1,650°F., although this is varied accord- 
ing to the analysis of the particular load 
being handled. The time required to 
bring the charge up to heat is */; hour, 
and soaking time is 1 hour. 

Following the quench, the parts go 
back into the same furnace for drawing. 
Here they are held at 1,000°F. for 1 
hour and come out with a Rockwell “C” 
hardness between 25 and 31. Distortion 
is almost completely eliminated, it being 
stated that it has never been necessary 
to straighten this work. 

Other examples of the use of this 
process are in normalizing gun forgings, 
annealing gray iron castings, hardening 
worm gears, and normalizing or harden- 
ing steel castings. 


Gem-Quality Synthetic Corundum 


Synthetic white sapphire—the min- 
eral corundum unpigmented and of gem 
quality—is now available in the form of 
boules from The Linde Air Products 
Company, a unit of Union Carbide and 
Carbon Corporation. The boule, the 
form in which the sapphire is manu- 
factured, each weigh at least 150 carats 
and are of a regular cylindrical shape, 
enabling gem cutters to standardize on 
cutting and sawing procedures. The 
material as now made is said to be prac- 
tically perfect, any imperfections being 
microscopic in size and having no ef- 
fect whatever on the quality of the ma- 
terial for precision bearing surfaces and 
other essential industrial parts. 

Mineralogically, the hardness of the 
American white sapphire is exceeded 
only by the diamond. Once they are 
cut, the jewels are also surprisingly 
tough in terms of resistance to breakage 
by impact. Moreover, because they 
have a melting point of over 3,700°F., 
they are also heat resistant to a high 
degree. An additional advantage is the 
boules’ uniformity of size and shape, 
which leads to economical cutting. 

Many essential uses are already being 
made of jewels cut from these synthetic 
boules. Locations where they serve 
economically are as the jewel bearings 
of chronometers, compasses, and elec- 
trical, fire-control, and aireraft instru- 
ments. In such instruments, they are 
employed in the form of ring bearings or 
V-type and cup-type end bearings. 


Dzus Fastener Operation Made Safer 


Dauis fasteners were previously placed 
in position on a motor cowling by hand. 
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Once lined up, the squeezer forced the 
fastener into the grommet and, because 
the operator’s hand was in the zone 
traveled by the squeezer plunger, rather 
serious thumb injuries sometimes oc- 
curred. 

The safety division of Lockheed-Vega 
assisted the sheet-metal tooling section 
in devising an adapter that lines the 
dzus buttons up automatically, inserts 
them in the grommets and squeezes 
them into proper position without plac- 
ing the thumb in the danger zone. Be- 
sides being effective as an important 
safety item this adapter has materially 
increased the speed of the operation. 


Faster Grinding, Finishing, or 
Polishing of Metal 


Newly developed equipment incor- 
porating the use of surface-coated abra- 
sive belts for producing faster and better 
finishes was recently released by Minne- 
sota Mining and Manufacturing Com- 
pany, Saint Paul, Minn. 

The method consists of the use of a 
backstand idler unit, utilizing a newly 
perfected segment face contact wheel 
and surface-coated abrasive belts. Pres- 
ent lathe or setup equipment can be 
used or a complete backstand idler unit 
van be acquired for this work. 

There are three types of segment face 
contact wheels that increase the range 
of work with surface-coated abrasive 
belts by providing a hard, flat surface 
for driving the belt, but with a soft 
center so that irregular-shaped pieces 
can be finished. 

The segment face wheel using surface- 
coated abrasive belts is also incorpora- 
ted into a swing grinder for sanding bil- 
lets, bars and tubes. Pedestal mounted 
or suspended from overhead rail, it is 
recommended for repair grinding, bevel- 
ing, and surface grinding. 


Automatic Indexing for Turret Lathe 


Previously furnished with manually 
controlled, six-station turret, the Oster 
No. 601 “Rapiduction” lathe is now 
equipped with automatic indexing. 

The machine, having a capacity of 
1'/, in. (round) for cutting-off, boring, 
tapping, reaming, facing, threading, and 
for other operations, is simplified in de- 
sign and construction to meet require- 
ments for low cost and easy operation. 
This lathe is used to release more costly 
machines and highly skilled operators 
from a wide range of bar and chucking 
operations. It is recommended for use 
in rapid and efficient training of new 
operators. 

Where three or fewer operations in se- 
quence are required, the machine can be 
furnished with a plain saddle instead of 
the six-station turret. It can be had 
with a worm or direct drive to the 
spindle, and a two-speed motor, reverse, 
electric brake control. The motor con- 
nects by means of multiple V-belts, with 
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speed changes obtained by application 
of quick-change sheaves for 140 to 1,000 
r.p.m. on the worm-drive design with 
1,800/3,600 r.p.m. motor; and 70 to 
500 r.p.m. with 900/1,800 r.p.m. motor; 
and with 900 to 3,000 r.p.m. on the di- 
rect drive design with 1,800/3,600 
r.p.m. motor and 450 to 1,500 r.p.m. 
with 900/1,800 r.p.m. motor. The 
Oster Manufacturing Company, Cleve- 
land, O. 


Fuel Tank Cap 


Featuring simplicity from the stand- 
point of production, with substantial 
savings in critical materials, a new air- 
craft fuel tank cap assembly has been in- 
troduced. Differing primarily from 
former types in regard to construction 
methods, the cap assembly is inter- 
changeable so far as attachment to the 
tanks is concerned. 

Utilizing their production experience 
in stampings, the maker’s engineers have 
eliminated many of the welding opera- 
tions normally associated with a fuel 
tank cap. They have also succeeded in 
deep-drawing flat sheets to form the 
tubular parts of the assembly. Lugs for 
holding the cap to the tank portion of 
the assembly are automatically formed 
during the stamping operations. It is 
estimated that these production meth- 
ods eliminate approximately 30 per cent 
of the labor formerly required to produce 
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CLAMPS 


Designed, built and tested for aircraft use, 


ENGINEERING 


such a tank cap and remove the need 
for steel tubing through the drawing of 
sheet stock into tubular sections. Poul- 
sen & Nardon, Inc., Los Angeles, Calif. 


Self-Adjusting Jig Clamps 


A new line of self-adjusting jig clamps 
that can be locked in an infinite number 
of positions up to 15° above or below 
horizontal is now in production at Prod- 
ucts Engineering Corporation, Los An- 
geles, Calif., marketed under the trade 
name Pee. 

A slotted that functions 
much like that found on a pair of pliers 
makes possible the infinite adjustments. 
Besides the self-adjusting feature, Pec 
clamps have a positive lock, are quick- 
acting, and are of drop-forged construc- 
tion. This new feature is available in 
many different types of clamps. 


aperture 


Plexiglas Data Sheets 


The Rohm & Haas Company, Phila- 
delphia, has been working for a consider- 
able period on the preparation of a tech- 
nical data book on Plexiglas, but its ac- 
tivities have been interrupted many 
times by more pressing demands. How- 
ever, sheets constituting a large part of 
the proposed booklet have been printed 
and are available. They present in- 
formation for testing the strength char- 
acteristics of the material and for de- 


signing applications for it. Among the 


Wittek Type FB Stainless Steel Hose Clamps 
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WITTEK manuracturinc co * 4305-15 W. 24th Place, Chicago 


are specified by leading aircraft manufactur. 
ers, engine builders and commercial airlines 
as the standard Hose Clamp for the industry. 


» STAINLESS STEEL 


ance 


REVIEW—JANUARY, 


In the thousands of parts 
that make a bomber... 


Adapters. 
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data presented are tests for impact 
strength, flexural strength, surface 
scratches, tensile strength, elongation, 
and deflection. 


Aerial Camera Motor 

Designed for use with aircraft aerial 
cameras is a small ball-bearing frac- 
tional-horsepower motor. It is of 1/j2- 
hp. eapacity and 12 volts, with a speed 
of 6,000 r.p.m. Its other specifications 
are: weight 14 0z.; diameter of housing 
23/16 in.; overall length not including 
shaft 37/2 in.; shaft extension 1 in.; 
and shaft diameter 0.1875 in. Signal 
Electric Manufacturing Company, Me- 
nominee, Mich. 


Interchangeable Speed Nuts 


In accordance with recommendations 
received from the Aircraft Scheduling 
Unit, Aircraft Branch, War Production 
Board, the manufacturer has compiled 
«a complete set of interchange sheets, 
showing what types of speed nuts are 
interchangeable with other approved 
self-locking nuts for uses in nonstruc- 
tural assemblies and attachments of air- 
craft. 

Speed nuts listed on the interchange 
sheets are made in accordance with 
Army Air Force Specification No. 
25533 and are intended to be used in air- 
craft assemblies in keeping with criteria 


— you'll find Barbour Stockwell Reli- 


They are used on 


Martin B-26 Marauders. 


Our special facilities and vears of 
experience in the design and manufac- 
ture of special instruments are 


dedicated to the war effort. 


| BARBOUR STOCKWELL CO. 
| Motion Recording and Special Instruments 


RELIANCE Tachometers, Panels, Revolution Counters, 
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set forth in the Handbook of Instructions 
for Airplane Designers. 

The sheets cover flat type speed nuts 
interchangeable with hex self-locking 
nuts, two-lug anchor nuts, one-lug an- 
chor nuts, and corner anchor nuts. 
Tinnerman Products, Inc., Cleveland, O. 


Wiring Board Efficiency Increased 

The Vega Aircraft Corporation of 
Burbank, Calif., has found a way to use 
a wiring board for assembling of electri- 
cal wiring more efficiently than ever be- 
fore. By increasing the efficiency of the 
operators and the service value of the 
wire assemblies, Vega has reduced the 
average time necessary for wiring the 
all-electrical B-17 to about two-thirds 
that of a smaller airplane that uses only 
a limited amount of electrical equip- 
ment. 

The boards have been designed to 
permit the simultaneous assembly of 
several harnesses. This results in a bet- 
ter labor-load distribution and a maxi- 
mum utilization of the assembly board 
and space. In addition to their utili- 
zation for assembling, some of the 
boards are used also as test boards for 
checking the continuity and resistance 
of the circuit so that no wiring errors de- 
velop. The wires are continuously 
coded by means of a printing roller 
through which the electric wire is run 
prior to assembly. This machine was 
devised by Vega employees. 

It is claimed that the use of wiring 
boards and harnesses in place of con- 
ventional conduits, either fixed or flex- 
ible, presents a number of advantages 
from a manufacturing and airplane- 
weight standpoint. One is the saving of 
aluminum tubing and the time involved 
in its handling. Another is that by the 
use of open wiring the weight of the con- 
duit is eliminated and the time neces- 
sary for the wiring of the airplane is cut 
down considerably. In case of a direct 
hit by shrapnel or a bullet, the open- 
wire circuits are claimed to be easier 
to repair than the conduit-type cir- 
cuit. 


Flasher for Taillights 


The constant-speed, governor-con- 
trolled, motor-driven flasher mechanism, 
manufactured by Wallace & Tiernan 
Products, Inc., Belleville, N.J., as an 
auxiliary for lighted aids to the mariner, 
has now been applied for flashing the 
red and white taillights of carrier-based 
aircraft. The manufacturer reports 
that the mechanism, as refined for air- 
craft use, has been thoroughly tested 
and is C.A.A. approved. 

It is stated that the exact periods of 
light and eclipse for the 40-cycle-per- 
minute flashing characteristics are regu- 
lated accurately by the governor-con- 
trolled motor, which is unaffected by 
position, vibration, abnormal voltage 
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variations, or variations in temperature 
from —35° to +50°C. The power con- 
sumption of the motor is small—only 
300 watt-hours per year under constant 
operation—equivalent to less than 3 
mils at 12 volts. 

Large-size lamp contacts with equal- 
ized contact pressure have a snap break 
wiping action for long life and will 
handle three 32-cp. lamps on each cir- 
cuit. The unit is installed and electrical 
connection is through a standard AN 
type plug. Models are designated as 
type FA-121 for 12 volts and type FA- 
122 for 24 volts. 


Electric Heating Rivet 


Key parts of electric ranges and 
household irons are used in a new electric 
heating “gun,” now being manufac- 
tured by Westinghouse’s Electric Appli- 
ance Division, for exploding rivets in 
hard-to-reach parts of airplanes. 

Shaped like a submachine gun, the 
new tool shoots heat into a special Du- 
Pont rivet containing in the shank end a 
small explosive charge. The heat sets 
off the charge within 2 to 6 sec., and the 
force of the explosion expands the shank 
to a barrel-shaped closing head which 
securely fastens the two metal 
parts. 

Principal parts of the “gun” are modi- 
fications of the Westinghouse electric- 
range surface-heating unit and the ther- 
mostat that regulates the temperature of 
electric irons. The heater is imbedded 
in the cast iron barrel with the wire ele- 
ment sealed in a tube-shaped metal 
jacket. The thermostat is installed in 
the cord circuit. The operator of the 
riveting gun selects the temperature 
needed depending on the size of the rivet 
to be exploded. By means of this ther- 
mostat the firing time can be automati- 
cally controlled to gain the full force of 
the explosion. Westinghouse Electric 
& Manufacturing Company. 


Automatic Propeller 


The Wickwire Spencer Steel Company 
announces that the new Wickwire auto- 
matic propeller is in production. This 
is a variable pitch, fully automatic air- 
plane propeller. 
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While the details are not revealable, 
it is claimed that the Wickwire automa- 
tic propeller eliminates the necessity for 
manual change of the propeller pitch by 
the pilot. It does not require any aux- 
iliary power, equipment, circuits or 
manual or governor control. From 
take-off, through the climb, at all air 
speeds, at all altitudes, and under any 
flight conditions, it is stated, the pitch 
adjusts itself automatically, instantane- 
ously, and smoothly. 

In addition to this automatic feature, 
the new propeller is said to decrease the 
take-off distance required, produce 
faster climb, and result in the plane ob- 
taining more air mileage per gallon of 
gasoline. It is claimed to be lighter in 
weight, simpler in structure and number 
of parts, and cheaper to produce. The 
blades are of a special wood construc- 
tion—a desirable feature because of cur- 
rent shortages of certain metals. 


A.C. Welding Machine 


A feature of the new Wilson ‘Bumble 
Bee” a.c. transformer-type welder is its 
low open-circuit voltage of 42 volts, . 
automatically and positively maintained 
by means of recent developments. 

Two primary coils are used instead of 
one, with a magnetic contactor in the 
circuit of one primary. Each primary 
contributes approximately 42 volts to 
the total open-circuit voltage, which is 
actually 84 to 85 volts. However, when 
the machine is idle one primary is auto- 
matically cut out, restricting the open 
circuit value to 42 volts. As soon as the 
electrode makes contact with the work, 
the second primary is thrown into the 
circuit and, if there were not a dead 
short, the voltage would be 84-85 
volts. 

When the operator draws an are, 
this open-circuit potential ot 84-85 
volts enables him to establish his are 
quickly and begin welding. When weld- 
ing is completed and the operator pulls 
out or lengthens his are, the are voltage 
rises. The moment it reaches 45 volts, 
the contactor opens and cuts out one 
primary, leaving only 42 volts in the 
open circuit. 

Power factor correction is provided 
with built-in capacitors on all four 
sizes—300, 500, 750, and 1,000 amp.— 
resulting in a power factor of 100 to 86 
per cent (lagging) over the popular 
working range. With Wilson’s new 
wiring arrangement, capacitors are cut 
out when the machine is idle. 

The Wilson “Bumble Bee” has dual 
voltage connections for either 220 or 
440 volts and thermal overload protec- 
tion provided by a cutout coil buried in 
the winding. A single hand wheel con- 
trol gives an infinite number of current 
adjustments throughout the N.E.M.A. 
range. Wilson Welder and Metals Com- 
pany, New York. 
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Lnstitute News 


Sixth Wright Brothers Lecture Given by E. T. Alllen 


on December 17 


The Wright Brothers Lecture on 
December 17 was presented by Edmund 
T. Allen, Director of Flight and Aero- 
dynamics for Boeing Aircraft Company, 
before an audience of 600 Institute mem- 
bers and guests in the Horace Mann 
School Auditorium, Columbia Univer- 
sity, in New York. 

Commemorating the thirty-ninth an- 
niversary of the first flights made by 
Orville and Wilbur Wright at Kitty 
Hawk, N.C., this is the sixth in the 
series of Wright Brothers Lectures 
given annually on this date by the 
Institute. As it happened, this was 
the first of the Lectures to be given 
during a black-out. surprise air- 
raid test alert was sounded for half an 
hour during the meeting, but the 
Lecture was continued without inter- 
ruption, the speaker reading his notes 
by flashlight. 

Preceding the Lecture, a dinner at- 
tended by over 300 guests was held in 
Mr. Allen’s honor at the Columbia 
University Faculty Club. 

The Lecture meeting was opened by 
Lester D. Gardner, Executive Vice- 
President of the Institute, who read a 
letter from Orville Wright expressing 
his regret that he could not attend the 
Lecture because he had found it im- 
possible to secure travel reservations. 
“Tam sorry to miss this opportunity to 
hear another of the Lectures,” he wrote. 
“Please extend to Mr. Allen my re- 
grets.”’ 

Charles H. Colvin, Director of the 
Daniel Guggenheim School of Aero- 
nautics, New York University, and a 
member of the Institute Council, 
acted as Chairman of the meeting and 


Edmund T. Allen. 


introduced Mr. Allen, whose subject 
was “Flight Testing for Performance 
and Stability.”” His paper was a de- 
scription of modern flight-test methods 
which have been developed from the 
point of view of the aerodynamicist 
and aeronautical engineer. These 
methods give precise quantitative re- 
sults and are closely interrelated with 
improved techniques and wind-tunnel 
model testing and structural analysis. 
He stated that it had been found that 
varying testing techniques often gave 
markedly different results on a single 
airplane. Through standardization and 
development of these methods as a more 
exact science, they have contributed 
greatly to improved aircraft design. 


Following Mr. Allen’s paper, pre- 
pared comment on the subject was pre- 
sented by Dr. Norton B. Moore, 
Director of Aerodynamic Research, 
Airplane Division, Curtiss-Wright Cor- 
poration; Paul §S. Baker, Head of 
Aerodynamies and Flight Test, Vought- 
Sikorsky Aircraft Division, United Air- 
craft Corporation; and Melvin N. 
Gough, Senior Test Pilot, Langley 
Memorial Aeronautical Laboratory, Na- 
tional Advisory Committee for Aero- 
nautics. Additional prepared comment 
on the Lecture, read at the Lecture in 
their absence, was sent by W. K. Ebel, 
Vice-President of Engineering, The 
Glenn L. Martin Company; A. L. Mac- 
Clain, Head of Installation Flight Test 
Section, Pratt & Whitney Aircraft 
Division, United Aircraft Corporation; 
and Dr. Clark B. Millikan, Professor 
of Aeronautics, California Institute of 
Technology. 

The complete text of Mr. Allen’s 
paper on “Flight Testing for Perform- 
ance and Stability” and the comment 
presented is published in the January, 
1943, issue of the JoURNAL OF THE 
AERONAUTICAL SCIENCES. 

At the conclusion of the Lecture, the 
following telegram was sent to Orville 
Wright: 

“The members and guests of the 
Institute of the Aeronautical Sciences 
attending the sixth annual Wright 
Brothers Lecture send you their greet- 
ings on this thirty-ninth anniversary 
of your flight at Kitty Hawk, the re- 
sults of which have had such epoch 
making effects on world affairs. Our 
best wishes for your continued good 
health and for Christmas and the New 
Year.” 


Sikorsky Elected Honorary Fellow and Reed Award Recipient 


The American Fellows and Honorary 
Fellows of the Institute have elected 
Igor I. Sikorsky an Honorary Fellow 
and have also chosen him to receive the 
Sylvanus Albert Reed Award for 1942. 

Honorary Fellowship, the Institute’s 
t honor, has been conferred upon 


lot 


only ten American and eight foreign 
members. Not more than one Ameri- 
can and one foreign member each year, 
chosen by ballot of the Fellows and 
Honorary Fellows, can be elected an 
Honorary Fellow—designated as a per- 
son of preeminence in aeronautics. 
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The Reed Award, with honorarium 
of $259, is given by the Institute each 
year ‘‘for a notable contribution to the 
aeronautical sciences resulting from 
experimental or theoretical investiga- 
tions, the beneficial influence of which 
on the development of practical aero- 
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nautics is apparent.’’ Recipients of 
this Award are also selected by ballot 
of the Fellows and Honorary Fellows. 
It was established in 1934 and endowed 
by the late Dr. S. A. Reed, a Founder 
Member of the Institute, noted for his 
work on duraluminum aircraft propel- 
lers. 

The Award will be presented to Mr. 
Sikorsky at the Honors Night Dinner in 
New York, January 26, with the 
citation ‘‘for the creation and reduction 
to successful practice of a helicopter of 
superior controllability.” 

Known all over the world for many 
years for the large flying boats and 
amphibian aircraft which he has de- 
signed, Mr. Sikorsky’s first aeronautical 
interest was in helicopters. In 1908, 
while a student at the Polytechnic 
Institute of Kiev in the Ukraine, his 
birthplace, he built two experimental 
machines of this type, but, lacking 
engines of sufficient efficiency, neither 
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of them was successful. He then turned 
to the design of airplanes and is re- 
garded as the creator of the multi- 
engined plane. By 1918 he had built 
74 four-motored bombers for the Rus- 
sian Government. The following year 
he came to the United States and 
continued the construction of air- 
planes. Since 1929 his company has 
been a Division of United Aircraft 
Corporation. 

In recent years he turned his at- 
tention again to helicopters. In May, 
1940, he made the first test flight of 
his VS-300 helicopter. The control- 
lability of this aircraft in all directions 
of flight has been amply demonstrated 
in hundreds of flights made by Mr. 
Sikorsky and others. As is well known, 
it can hover over one spot, ascend or 
descend vertically and, in its later 
models, has a cruising speed comparable 
to that of light airplanes of the con- 
ventional type. 


Sperry Award to E. C. Wells of Boeing 


Edward C. Wells, Assistant Chief 
Engineer of the Boeing Aircraft Com- 
pany, has been selected by the Board of 
Award to receive The Lawrence Sperry 
Award for 1942. This Award for a 
notable contribution made by a young 
man to the advancement of aeronautics 
will be presented, together with honor- 
arium of $250, with the citation “for 
outstanding contributions to the art of 
airplane design with special reference to 
four-engined aircraft.” 

Mr. Wells has held his present posi- 
tion, which is one of the most important 
on the engineering staff of a major air- 
craft manufacturing company, since his 
appointment in 1939 at the age of 28. 
He is responsible for a major portion of 
the aerodynamic design, structural de- 
sign and general arrangement of the B- 
17 series of Army bombers. 

The Sperry Award, established by the 
Institute in 1936, is endowed by the 
brothers and sister of the late Lawrence 
Sperry, pioneer aviator and inventor, 
who met death by drowning at the age 
of 31 as the result of a foreed landing in 
the English Channel in 1923. 

Edward Curtis Wells was born in 
Boise, Idaho, August 26, 1910. He at- 
tended Willamette University and Stan- 
ford | hiversity and was graduated from 
the latter in 1931 with the degree of B.A. 
in Mechanieal Engineering. He joined 
the engineering staff of Boeing Aircraft 
Company in 19380 and, after a year of 
experience, was assigned to preliminary 
design work on experimental airplanes, 
notably high-performance pursuit planes 
such as the P-26 and XP-940. In 1934 


he was made Assistant Project Engineer 


on the Boeing Model 299 bomber, which 
was the prototype of the present day 
“Flying Fortresses.”” He was responsi- 
ble for the basic design of this airplane 
which was, for its time, a revolutionary 
four-engined type. In 1936 Mr. Wells 
was made Chief of the Preliminary De- 
sign Unit; in 1938, Assistant Engineer 
in charge of Military Projects; and, 
since June, 1939, has been Assistant 
Chief Engineer of 
pany. 

Mr. Wells has contributed to most of 
the improvements made in the ‘Flying 
Fortress” series from its original design 
eight years ago to its present battle 
proved status as one of the world’s 
outstanding 
sponsible for the exhaust-driven turbo- 
supercharger installation for which it is 
famous and has guided the technical 
development of this airplane through 
its numerous models. His associates 
regard him as one who has contributed 
more than any other individual to the 
advancement of four-engined aircraft 
through his engineering work on the B- 
17 bombers. 

Members of the committee that 
chooses the recipients of The Lawrence 
Sperry Award are: Major General 
James H. Doolittle, U.S. Army Air 
Forces; Lester D. Gardner, Executive 
Vice-President of the Institute of the 
Aeronautical Sciences; Charles L. Law- 
rance, aircraft engine designer; Grover 
Loening, consulting aeronautical engi- 
neer; Glenn L. Martin, President of 
The Glenn L. Martin Company; and 
Elmer A. Sperry, Jr., Vice-President of 
Sperry Products, Ine. 
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New Corporate Members 


During the past month the following 
companies have become affiliated with 
the Institute as Corporate Mem- 
bers: 


Shakespeare Products Company. 
For the past 20 years this company 
has been engaged in producing tube 
and wire control equipment for the 
automotive industry and the aircraft 
industry. Its ordinary products have 
included push-and-pull type controls; 
vernier controls; throttle controls; 
locking type, parking brake, tab, 
primer and lever controls. 

Major production at present is for the 
aircraft manufacturers, for whom the 
‘company makes flexible remote controls 
and quadrant controls having up to 
eight or more levers for use in operating 
the throttle, mixture, propeller pitch, 
and other functions in military aircraft. 
Recently the company has undertaken 
the manufacture of the complete pedes- 
tal stands for one of the large bomber 
types of airplanes. 


Federal Telephone and Radio Cor- 
poration. Federal Telephone and 
Radio Corporation was organized as a 
merger of two international telephone 
and telegraph associate manufacturing 
companies, the International Tele- 
phone & Radio Manufacturing Cor- 
poration and the Federal Telegraph 
Company. Although subsidiaries of 
International Telephone and Tele- 
graph Corporation for many years 
have been among the largest manufac- 
turers of telephone and radio equip- 
ment outside the continental United 
States, it has been within the past 
two years that the corporation’s 
manufacturing subsidiaries in this 
country have grown into an organiza- 
tion employing nearly 6,000 individ- 
uals. 

Federal Telephone and Radio Cor- 
poration is now devoted almost entirely 
to the production of communication and 
radio equipment for the war services. 
Its list of products includes aircraft 
instrument-landing equipment, radio- 
direction finders, airway radio ranges, 
radio control equipment, carrier com- 
munication products, radio 
and transmitters. Also manufactured 
are transmitting and rectifying tubes, 
amplifiers, receiving and transmitting 
coils, transmitting condensers and cool- 
ing units for transmitting equipment. 
In addition to these, many other prod- 
ucts are being manufactured, on some of 
which information cannot be revealed 
because of the necessity for wartime 


recei vers 


secrecy. 


Jacobs Aircraft Engine Company. 
Jacobs Aireraft Engine Company has 
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produced radial aircraft engines of the 
low-power to medium-power classes 
since 1929. It has been a leader since 
1934 in the 200—400-hp. field, supply- 
ing engines for a large percentage of 
single-engined, four-place and _five- 
place cabin airplanes, as well as some 
light twin-engined airliners, before the 


Detroit Section 


A dinner meeting of the Detroit Sec- 
tion was held on December 2, to hear 
T. A. Boyd, head of the Organic Chem- 
istry Department, Research Laboratory 
Division of General Motors Corpora- 
tion, in a talk on aviation fuel titled 
“Oil and Turmoil.” A general discus- 
sion followed concerning fuel problems 
during the war and for aircraft and 
automobiles after the war. 


Academy of Aeronautics 


At an open meeting on December 3 a 
motion picture, produced by the Na- 
tional Advisory Committee for Aero- 
nautics and titled Slow Motion Study of 
Normal Preignition, and 
Knocking in a Spark-Ignition Engine, 
was shown. It depicts the actual proc- 
ess of the combustion of gases in an 
engine. 

Three papers titled ‘‘Airplane Re- 
search,” “The Operation of the Army 
Air Forces Air Transport Command,” 
and “Powered by Hot Air,” were read 
on November 16 by the authors who 
were, respectively, James W. Schmitt, 
Charles Doerlich, Jr., and Alexander 
Pappas. A drawing is planned for 
members of the Branch for a $25 War 
Bond. 


Combustion, 


Aeronautical University 


Meetings were held on November 17, 
December 1 and December 15. At the 
first Mr. Reed, Faculty Advisor, told of 
the forthcoming Midwest Sectional 
Meeting in Detroit. A committee was 
appointed to prepare a list of subjects 
suitable as topics for technical papers 
and another committee was assigned to 
prepare plans for the proposed Student 
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war. The company’s engines are in 
operation in private, commercial, air- 
line or military training service in 26 
countries throughout the world. 
Jacobs engines are being used to 
power a large number of twin-engined 
advanced training planes of the U.S. 
Army Air Forces | the Dominion Air 


Sections and Branches 


> 


Branch library teports of these com- 
mittees were presented at the December 
1 meeting. 

The motion-picture 
and Cannon on W 


films Airacobra 
7s were shown on 
December 15. 


Carnegie Institute of Technology 


New officers were elected at a meeting 
on December 3. They are: Mr. Lit- 
ton, Chairmar Mr. Obringer, Vice- 
Chairman; Mr. Frownfelter, Secretary- 
Treasurer. These men are juniors at 
present, but under the expedited engi- 
neering courses now being given, they 
will be graduated some time next sum- 
mer. The new ers will assume their 
duties immediate 


lowa State University 


The Annual Aviation Banquet of 1942 
was held at the Sheldon-Munn Hotel on 
November 28, at ch 80 members of 
the faculty, ae iutical engineering 
students, and students of other depart- 
ments were present 

Following the r, a brief history 
of the Institute s presented by Gray- 
don Peoples in honor of the Tenth 
Anniversary of t inding of the In- 
stitute. A short question and answer 
session was conducted by Leonard 
Margules. 

The guest speak 
Akerman, head 
neering at the U: 


Prof. John D. 
\eronautical Engi- 
ersity of Minnesota, 


was introduced by the toastmaster, 
fobert Ettinger. A film titled Target 
for Tonight was shown, depicting the 
planning and execution of a British 
bombing raid over Germany. 

On November 18 meeting of the 
granch held t which Messrs. 
Woodham and E of Consolidated 
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Training Plan in Canada as well as a 
number of Army Air Forces personnel 
transports. 

In addition to the present greatly ex- 
panded production of its own engines, 
the company is currently producing 
Pratt & Whitney engines under license 
for the United States Government. 


Aircraft Corporation spoke about posi- 
tions open at a new plant of the Cor- 
poration and the kind of work to be done 
there. A partial election of officers was 
held, at which Whitney McCormack was 
elected Chairman and Jack Phillips, 
Program Chairman. These men and 
the officers to be elected at the next 
meeting will take up their duties next 
quarter. 


Stanford University 


At the reorganization meeting of the 
Stanford Student Branch for the school 
year 1942-1943, held on November 11, 
the following officers were elected: Tim 
J. Fogel, Chairman; Thomas B. Carvey, 
Jr., Vice-Chairman; Welko E. Gasich, 
Secretary-Treasurer. Topics for sub- 
sequent monthly meetings were tenta- 
tively selected and a meeting schedule 
was arranged. 


The University of Texas 


At a meeting on November 4 Messrs. 
Robbins and Ellis of the Consolidated 
Aircraft Corporation were introduced 
and Mr. Robbins gave a talk on engi- 
neering problems in_ aircraft 
tures. 

At the October 22 meeting the guests 
were Tom Ashley, Editor of Southern 
Flight, and Hollister Moore, Field 
Representative of the Society of Auto- 
motive Engineers. Copies of the maga- 
zine Southern Flight were distributed, as 
well as a Curtiss-Wright pamphlet 
Visthility Unlimited. Committees were 
appointed as follows: Membership 
Bill Powell, Chairman, Julian LaRoche, 
and Travis Day; Program—Charles 
Herndon, Chairman, Norman Weaver, 
and Bob Turner; Publicity—Harold 


struc- 


Johnson, Chairman. 


News of Members 


Edward B. Bell of the National Advisory 
Committee for Aeronautics has been pro- 
moted to the grade of Associate Aero- 
nautical Lngineer 

Raymond Berson has been appointed a 
Strese Analyst at ¥ 


tior 


ork Aircraft Corpora- 
Archibald Black, M.J.Ae.S., formerly 


with the Aviation Division of Snead & 


Company, ha issociated with 
Simmonds Aeroc¢ Ine 
Francis X. Bradley, Jr., has been pro- 


moted to the rank Captain in the Army 


Air Forces and f 1 as Director of 


Ground Training Central Instructors 
School, Maxwell | 

Lewis Chow |} me a member of 
the staff of the Nat | Research Council 


at Ottowa, Canada, having resigned as a 
Design Draftsman at Noorduyn Aviatior 
Ltd. 


Mark H. Clarkson recently entered upon 
his new duties with Vultee Aircraft, I 


after a term with Douglas Aircraft Cor 


pany, Ine 


George H. Compter has been appointed 


; 
be 
' 
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chool 


edule 


essrs. 
dated 
duced 

engi- 


struc- 


guests 
uthern 
Field 
Auto- 
maga- 
ed, as 
nphlet 
‘Ss were 
ship 
toche, 
sharles 
eaver, 


Harold 


They are equals — the massive steam powerplant and the aircraft engine ...each 
developing 2000 horsepower. But air power depends on such compact, light- 
weight units as the Cyclone. Engineering development at Wright, based on 


unequalled experience, is now providing for the tonnage transport of the future. 
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It’s Self-locking 


The Boots principle of self-locking nut 
os employed in the Bellows, Wing, and 
Rol-Top ustroted cbove) styles is 
well-known throughout the circroft in- 
ustry. in eoch cose the nut is one-piece, 


-metol. The self-locking action is ob- 


toined by meons of the out-of-phase 

ocking collor connected to the lecod 
ds by meons of a resilient spring 

Here ore c few of the planes fabri- 

coted with Boots Nuts 

Grummon Wildcot F4F-3 


Boeing Flying Fortress B-I7E 


North Americon 8-25 


os Dive Bomber SB2C 


Edo Floats 


BOOTS FOR THE PLANES OF CHINA 


On t anding fields of China, even the coolie boy pitches 


in t p the maintenance men . and so he, too, knows 


; Boots for the planes of China. 

If ould ask the men who repair the planes or the 
pilots who fly them, not only in China but wherever American 
fig es fly, you'd find out why Boots Nuts have earned 
suc viable reputation. You'd learn that they are gener- 
ally lighter in weight, have greater re-usability in maintenance 
al roof against any airplane vibration. They literally 

he plane.” There is lasting economy in the use of 
Boots Aircraft Nuts. And, of course, they meet the exacting 
spe tions of all Government agencies. 

k e engine manufacturer, Boots “Rol-Top” Nuts ex- 
ce yrmance under higher temperatures, 

Self-Locking Nuts For Application In All Industries 
CENERA OFFICES NEW CANAAN CONNECTIC 
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Supervisor of Salvage for all plants of 
Brewster Aeronautical Corporation. 

Albert A. Conviser, formerly Sales and 
Advertising Manager of Uneeda-National, 
Inc., has become a Research Assistant at 
Harvard University. 

James D. Hamm, Junior Research 
Engineer at Lockheed Aircraft Corpora- 
tion has been commissioned a Second 
Lieutenant in the U.S. Army Air Forces 
and assigned to active duty with a flight 
squadron. 

George W. Hughes, Jr., formerly Liai- 
son Engineer with Consolidated Aircraft 
Corporation is now at the Willow Run 
Plant of the Ford Motor Company as 
Engineering Representative. 

Ben J. Kaganov is now Chief Structures 
and Flight Engineer at Eastern Aircraft 
Division of General Motors Corporation. 
He was formerly Head of Structures and 
Development at Plant C of Goodyear Air- 
craft Corporation. 

Karl O. Lange, A.F.I.Ae.S., formerly 
Research Meteorologist at the Blue Hill 
Observatory, Harvard University, has 
transferred his activities to the staff of 
Aerological Developments, Inc. 

Dan H. Levin is now Aerodynamicist at 
the Ft. Worth Division of Consolidated 
Aircraft Corporation, having transferred 
from duties as Aeronautical Engineer at 
the San Diego plant. 

Robert W. Liiligren, having completed 
his course as an Engineering Trainee, was 
recently appointed Field Service Repre- 
sentative for Lockheed Aircraft Corpora- 
tion. 

Robert C. Loomis, M.I.Ae.S. is now 
Engineering Supervisor, Intercontinental 
Division of Transcontinental & Western 
Air, Ine. 

Walter E. Mason has been appointed 
Junior Test Engineer at Wright Aero- 
nautical Corporation, having formerly 
been an Experimental Engine Tester. 

Arthur J. Mattila has been engaged 
during the past year as a Field Service 
Engineer with Boeing Aircraft Company. 

Gaylord W. Newton, M.I.Ae.S., has 
been appointed Chief of the Power Plant 
Unit of Boeing Aircraft Company. He 
joined Boeing in 1941, after having been 
Chief of the Power Plant Unit of the Civil 
Aeronautics Administration. 

James M. Nissen, Flight Engineer at 
Langley Memorial Laboratory, has been 
assigned as Test Pilot Engineer at the 
Ames Aeronautical Laboratory of the 
National Advisory Committee for Aero- 
nautics, 

Perry E. Piatt, having completed his 
studies at Virginia Polytechnic Institute, 
is now a Detail Draftsman at Lockheed 

Aircraft Corporation. 

Abner Rasumoff was recently appointed 
Stress Analyst with Brewster Aeronautical 
Corporation. 

Charles L. Richardson is now Engineer 
ing Editor, Sales Engineering Department, 
Pratt & Whitney Aircraft Division of 
United Aireraft Corporation, He was 
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formerly instructor in Aeronautical Engi- 
neering at Boston University and the 
New England Aircraft School. 

Charles B. Ripley, M.I.Ae.S., is on leave 
of absence from Aero Insurance Under- 
writers, having been appointed a Lieuten- 
ant in the U.S. Army Air Forces. 

John F. Roth has joined Vega Aircraft 
Corporation as Layout Draftsman and 
Shop Contact Engineer. He was formerly 
Educational Supervisor at the Stinson 
Division of Vultee Aircraft, Inc. 

Karl D. Schwendener, formerly Pro- 
ject Engineer at Librascope Development 
Company, has been commissioned an 
Ensign in the U.S. Naval Reserve. 

Wilfred H. Shaw is now a Service Engi- 
neer at Hamilton Standard Propellers 
Division of United Aircraft Corporation, 
having completed his engineering training 
course. 

Laurence W. Sheridan, A.F.I.Ae.S., 
will serve for the duration of the war in 
research work at the Extended Forecast 
Division of the U.S. Weather Bureau. 
He is on leave as Professor of Mathematics 
at the College of Mount St. Vincent. 


Members 


The following applicants for member- 
ship or applicants for change of previous 
grade have been admitted to membership 
in the grades indicated since the publica- 
tion of the list in the last issue of the 
REVIEW. 


Transferred to Associate Fellow Grade 


Hood, Manley John, B.S. in I.E.; 
Sr. Aero. Engineer, Ames Aero. Lab., 
N.A.C.A. 

Leak, Arthur Henry, Asst. Chief Engi- 
neer, Wright Aeronautical Corp. 

Dunn, Louis Gerhardus, Ph.D.; Asst. 
Professor of Aero., California Institute of 
Technology. 


Elected to MEMBER Grade 


Campbell, Paul Andrew, M.D.; Lt 
Col., U.S. Army Medical Corps; Director 
of Research, Army Air Forces School of 
Aviation Medicine. 

Gropper, Jerome, B.S. in M.E.; Stand- 
ards Engineer, Brewster Aeronautical 
Corp. 

Haas, Sidney George Frank, Jr., B.E 
in M.E.; Asst. Project Engineer, Con- 
solidated Aircraft Corp. 

Mason, Jack, A.B.; Engineer, Con- 
solidated Aircraft Corp. 

Schnitt, Arthur, M.S.; Stress Analyst, 
Airplane Div., Curtiss-Wright Corp 

Treman, S. Michael, B.S. in Ae.F.; 
Project. Engineer, Bell Aircraft Corp 

Wolfoid, Don Semler, B.S. in M.E.; 
Research Engineer, The American Rolling 
Mall Co. 
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Bert A. Shields, M.I.Ae.S., has been com- 
missioned a Lieutenant Commander in the 
U.S. Navy and assigned as ground in- 
structor at a Naval Reserve Aviation 
Base. 

George W. Smith, Jr., M.I.Ae.S., is now 
General Manager of the Marine Division 
of Bendix Aviation Corporation. He was 
formerly Assistant General Manager of the 
Norwood Division. 

Harold P. Sorensen has joined the Pratt 
& Whitney Aircraft Division of United 
Aircraft Corporation as Test Engineer. 

Arthur N. Tifford is the new Chief 
Resident Engineer in the Heat Exchanger 
Division of Fedders Manufacturing Com- 
pany, Ine. His former connection was 
with the Airplane Division of Curtiss- 
Wright Corporation as Aerodynami- 
cist. 

Raycroft Walsh, M.I.Ae.S., has been 
designated Senior Vice-President of United 
Aircraft Corporation. He continues as a 
Director of United Aircraft Corporation 
and as a Vice-President and Director of 
Pratt & Whitney Aircraft Corporation of 
Missouri. 


Elected 


Transferred to MEMBER Grade 


Champion, Albert Prosper, B.S.E.; 
Project Liaison Engineer, Lockheed Air- 
craft Corp.; Vice-President & Engineenng 
Counsel, F. W. Boltz Corp. 

Robinson, Joseph Irwin, B.S. in Ae.E.; 
Flight Research Engineer, Bell Aircraft 
Corp. 

Steyer, Wesley A., B.S. in Ae.E.; Mer. 
of Engineering & Development, Arizona 
Div., Goodyear Aircraft Corp. 

Stoessel, Robert Frederick, B.S. in 
M.E.; Sr. Research Engineer, Lockheed 
Aireraft Corp. 

Thompson, Richard Harlow, Chief 
Power Plant Engineer, Oklahoma City 
Div., Douglas Aircraft Co., Inc 

Varhanik, Harold Joseph, B.S. in Ae.E.; 
Jr. Design Engineer, Lockheed Aircraft 
Corp. 

Youngberg, Ralph Oliver, B.Ae.Sc.; 
Jr. Design Engineer, Lockheed Aircraft 
Corp. 


Elected to Industrial Member Grade 


Cooper, Laurance Harry, Supt. Field 
Operations, Consolidated Aireraft Corp 

DeCrescenzo, Jules Ernest, Supervisor, 
Rising Sun Aircraft School, Ine 

Reid, Andrew, A.B.; Flight & Test 
Inspector, Brewster Aeronautical Corp 

Robinson, Frederick Flower, Ph.B.; 
Consultant, National Aviation Cor 


Elected to Technical Member Grade 
Alvey, Victor W., II, B.S. in Ae} 
Instructor, Aero. Engineering Dept., New 

York University 
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WE ARE THE GOOD LITTLE GREMLINS 


themselves talked about so much 
you hardly hear about us good grem- 
lins. Let us tell you: 

We're the gremlins that stretch 
the last few gallons in your reserve 
tank so you can just make the land- 
ing field. 

We’re the gremlins that give your 
engine a little extra bit of soup to 
pull you out of a Jerry’s line of fire. 


je bad gremlins have gotten 


We’re the gremlins that get under 
your wings and lift you over the tree 
tops when you run out of airport. 

We’re the gremlins that make one 
engine do the work of two when a 
bit of ack-ack washes out a motor 
over Naziland 

We're the gremlins that stave off 
a stall when your student hangs the 
plane on its-prop 


We're the gremlins that keep you 
in the air when the bad gremlins put 
ice on your wings 

We’re the gremlins that take you 
upstairs to get a son of the rising sun 
before he lays an egg on your flat-top. 


We’re the gremlins that hoist you 
over mountain peaks that stray from 
their moorings and suddenly rise up 
before you on dark nights. 

Yes—we’re the good little 
gremlins. And we really exist 

. as the little drops of Ethy] 
fluid that boost the octane num 
ber of every gallon of U.S. tac 
tical, or “fighting grade,” avia 
tion fuel. 

High-octane aviation fuel is an 
important factor in the design 
and operation of warplanes. It 


high-octane components refined from 
petroleum and further stepped up 
with a generous portion of Ethyl anti 
knock fluid. The peacetime research 
and development work of American 
petroleum refiners are today paying 
off by enabling them to supply our 
airmen with vast quantities |of high- 
octane fighting fuels—fuels which 
are now helping to speed Victory 


ETHYL CORPORATION 
Chrysler Building, New York City 


Manufacturers of Ethyl fluid, used by oil refiners to 


sma complex mixture of special prove the antiknock quality of aviation and motor gasol 
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Alvino, Gabriel Paul, M.E.; Design 
Engineer, Propeller Div., Curtiss-Wright 
Corp 

Anderson, George Kerr, Layout Drafts- 
man, G & A Aircraft, Inc. 

Blythe, Samuel Minor, Layout Drafts- 
man, Vultee Aircraft, Inc. 

Boice, Walter John, B.S. in Ae.E.; 
Group Leader, Engineering Dept., Waco 
Aircraft Co. 

Boyer, Yvon, 2nd Lt., Haitian Army. 

Bunch, L. Ray, Engineer, Wichita Div., 
Boeing Airplane Co. 

Chalwin, Vivian James, Service Mana- 
ger, Fairfield Aviation Ltd., England. 

Charters, Keith Archibald, Deputy 
Chief Inspector, Moncton Div., Clark 
Ruse Aircraft Ltd., Canada. 

Cox, Wilbur John, B.S. in M.E.; Jr. 
Research Engineer, National Research 
Council, Canada. 

Deal, Paul Lyle, B.S. in M.E.; Sr. 
Detail Draftsman, Lockheed Aircraft 
Corp. 

Faulconer, Philip William, Instructor, 
Aircraft Drafting, University of Cali- 
fornia; on leave from Consolidated Air- 
craft Corp. 

Fitzpatrick, Arthur Matthew, Jr., Di- 
rector of Production Illustration & Per- 
spective Engineering Drawing, Stinson 
Aircraft Div., Vultee Aircraft, Inc. 

Grim, Eugene Donald, A.A.; Asst. to 
Head of Engineering Dept., Gould Aero. 
Div., Pratt-Read Co. 

Harris, James Theodore, B.S. in M.E.; 
Stress Analyst, Goodyear Aircraft Corp. 

Henderson, Howard Wendell, B.S. 
in M.E.; Aerodynamicist, Airplane Div., 
Curtiss-Wright Corp. 

Ignasiak, Bernard John, B.S. in Ae.E.; 
Stress Analyst, Mfg. Dept., 
Vultee Aircraft, Inc. 

Korda, Eugene J., B.S. in E.; Engineer 
& Group Leader, Equipment & Pro- 
duction Illustration, Aero. Div., Snead 
& Co. 

Ning, Tieh-Cheng, B.S. in Ae.E.; Jr. 
Engineer, Engineering Dept., American 
Airlines, Ine. 


Research 


Ruley, Bryce Townsend, M.A.; Asst. 
Instructor & Graduate Student, Brown 
University. 

Shaw, Nathan Egbert, Jr., Engineering 
Draftsman, York Aireraft Corp. 

Stern, John Alfred, M.S.; 
U.S.N.R.: 
Air Station. 


Lt. (1.¢.), 
Planning Officer, U.S. Naval 


Streed, Rodney Warren, 
Consolidated Aircraft Corp. 
Tinney, Howard Charles, B.S. in Ae.] 
Apprentice Engineer, Boeing Aircraft Co. 
Wagner, John J., B.C.E.; Aero. Engi- 
heer, Hlead of Stress Section, 


Dept., 


Draftsman, 


’ 


Project 
Design 
Corp 


Williamson, 


Brewster Aeronautical 
John Marshall, 
Republic Aviation Corp 
Wood, Henry Allen, Ph.D.; Analytical 
Research Group, Vought-Sikorsky Air- 
craft Div., United Aireraft Corp. 


B.Ae.; 


Engineer, 
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Transferred from Student to Technical 


Member Grade 


Ballhaus, William Francis, M.E.Ae.; 
Aero. Engineer, El Segundo Div., Douglas 
Aircraft Co., Inc. 

Boxer, Emanuel, B.Ae.E.; Jr. Aero. 
Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Brown, Sydney S., B.S.; Aero. Weights 
Engineer, North American Aviation, Inc. 

Bullivant, Walter Kenneth, B.S. in 
Ae.E.; Aerodynamicist, Grumman Air- 
craft Engineering Corp. 

Byrne, Robert William, B.S. in Ae.E.; 
Jr. Aero. Engineer, Langley Mem. Aero. 
Lab., N.A.C.A. 

De Normandie, Robert Theodore, B.S. 
in Ae.E.; Liaison Engineer, Pullman- 
Standard Aircraft Div., Pullman-Standard 
Car Mfg. Co. 

Faas, Charles William, Jr., B.S. in 
Ae.E.; Test Engineer, Stratos Corp. 

Force, William Gordon, Engineer, 
Vought-Sikorsky Aircraft Div., United 
Aircraft Corp. 

Grayson, Alvin Joseph, Draftsman, The 
Glenn L. Martin Co. 

Gruff, James John, B.S. in Ae.E.; 
Stress Analyst, Meyers Aircraft Co. 

Hailstones, James F., B.Ae.E.; In- 
structor, Akron University; Research, 
Daniel Guggenheim Airship Institute. 

Hall, James Bond, B.S.E.;  Aero- 
dynamicist, Hamilton Standard Propellers 
Div., United Aircraft Corp. 

Hipe, George William, Student Flight 
Engineer in Training, American Export 
Airlines, Ine. : 

Lang, John M., Lead Draftsman, 
Vought-Sikorsky Aircraft Div., United 
Aircraft Corp. 


Personnel Opportunities 


This column is for the use of individ- 
ual members of the Institute seeking 
new connections and organizations of- 
fering employment to aeronautical spe- 
cialists. Any member or organization 
may have requirements listed without 
charge by writing to the Secretary of the 
Institute. 


WANTED 


Aeronautical Engineers with over 
two years’ production experience on 
metal and plywood planes wanted by 
old established Western manufacturer. 
Excellent opportunity exists for ag- 
gressive, intelligent men in the post- 


war program of the company. Sala- 
ries $3,600 to $6,000 a year. Address 


inquiries to Box 178, Institute of the 
Aeronautical Sciences. 


Analytical Chemists for supervisory 
and routine work in Engineering De- 
partment of large East Coast air- 
craft-engine company. Previous ex- 
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perience desirable but not required. 
Applications are not solicited from 
persons already employed in war 


work. Address inquiries to Box 177, 
Institute of the Aeronautical Sci- 
ences. 


Aeronautical Engineers with ex- 
perience, training, or interest in flight 
testing and performance calculation 
wanted in Washington office, Flight 
Engineering and Factory Inspection 
Division, Civil Aeronautics Adminis- 
tration, for important war work lead- 
ing to permanent positions. Inter- 
ested applicants should communicate 
directly. 


Test Pilot wanted by leading air- 
craft-engine manufacturer in East. 
Must be capable of operating 1,000 
hp., single-engined airplane. Engi- 
neering background desirable but not 
necessarily required. No applica- 
tions sought from persons employed 
in war work except with approval of 
present employers. Address Box 168, 
Institute of the Aeronautical Sci- 
ences. 


Instructor or Assistant Professor 
for Airplane Design, Stress Analysis 
and Modern Aircraft Structural The- 
ory in order to fill existing vacancy 
in regular staff of Aeronautical Engi- 
neering Department at College Sta- 
tion. Must have degree in Aeronau- 
tical Engineering and practical experi- 
ence in industry. Ample opportunity 
and encouragement are provided for 
research, as well as industrial contacts 
with the rapidly expanding aircraft 
industry in Texas. Rank and salary 
will depend upon qualifications. Ap- 
plicants now employed in defense in- 
dustry must obtain release by present 
employer before being accepted. Let- 
ter of application should include snap- 
shot and photo together with personal 
data, educational background, and 
practical experience record in detail. 
Address replies to H. W. Barlow, Texas 
A. & M., College Station, Texas. 


ment experience, for work on con- 
fidential projects for Army and Navy 
having vital bearing on the War ef- 
fort. Applicants 
satisfy F.B.I. 
and loyalty prior to starting work. 
Residence and work will be in small 
town on Long Island. 
pated work will be permaner 
dress Box 157, Institute of tl 
nautical Sciences. 


must be able to 


regarding citizenship 


Engineering Instructors wanted by 
approved school in Midwest. rn 
qualifications, experience and snap- 
shot in first letter. Address inquiries 
to Box 152, Institute of the Aeronau- 
tical Sciences. 
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BUCCANEER 


AND 


How Navy Foresight 


is BLASTING the AXIS 


A radical and powerful extension of 
range and accuracy was added to naval tac- 
tics when the U. S. Navy first proved a 
bomb load could be unleashed in a direct 
dive upon the enemy. 

America today is reaping the benefits 
of 23 years of Navy pioneering in dive 
bombing. 


Brewster Buccaneer and Bermuda 
Blasters rolling from accelerating assem- 
bly lines, along with the dive bombers of 
other manufacturers, tell their own story 


of how Navy foresight is blasting the Axis. 


BERMUDA DIVE BOMBERS 
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Institute of the Aeronautical Sciences 
Eleventh Annual Meeting 
January 25 to 29, 1943 


TENTATIVE PROGRAM 


New York—Pupin Physics Laboratories Columbia University, 120th Street and Broadway, Wednesday and Thurs- 
day, January 27 and 28 (morning, afternoon and evening sessions) 

Detroit—Rackham Educational Memorial, 100 Farnsworth Avenue, Thursday and Friday, January 28 and 29 
(afternoon and evening sessions). General Chairman—Arnold M. Kuethe, University of Michigan 

Los Angeles—University of Southern California, 3551 University Avenue, Monday, Wednesday, and Friday, Janu- 
ary, 25, 27, and 29 (evening session). General Chairman—W. C. Rockefeller, Avion Incorporated 


AERODYNAMICS 


Chairmen: 


New YorK—Hugh L. Dryden, National Bureau of Standards 
Detroit—Arnold M. Kuethe, University of Michigan 
Los ANGELES—A. L. Klein, Douglas Aircraft Company, Inc. 


Aspect Ratio Corrections—K. D. Wood, Purdue University 

Aerodynamic Problems of the Towed Glider—Alexander Klemin, 
New York University, and W. C. Walling, Lockheed Air- 
craft Corporation 

Characteristics of Airfoils in a Cylindrical Axial Flow Grid— 
John R. Weske, and F. E. Marble, Case School of Applied 
Science 

Torsional Aileron Flutter—Zbigniew Krzywoblocki, Polytechnic 
Institute of Brooklyn 

Maneuverability Criteria Through Turning Performance—John 
E. Goode, Jr., Douglas Aircraft Company, Inc. 

Compressibility Effects on High Speed Airplanes—Clarence 
L. Johnson, Lockheed Aircraft Corporation 


AIRCRAFT PRODUCTION 


Chairmen: 
New YorK—Guy A. Luburg, Brewster Aeronautical Corpora- 
tion 
Derroir—John Tjaarda, Briggs Manufacturing Company 
Los ANGELES—Arthur E. Raymond, Douglas Aircraft Company, 
Ine 


The Economic Transition of Aircraft Production—G. M. Giannini, 
Vega Aircraft Corporation 

Perspective Illustration as Applied to Aircraft Design and Pro- 
duction—Arthur M. Fitzpatrick, Stinson Aireraft Division, 
Vultee Aireraft, Ine. 

The Plastic Working of Magnesium Alloy Sheet—C. Ek. Lehn- 
hardt, The Dow Chemical Company 

Progress in Aircraft Plywood—Thomas D. Perry, The Resinous 
Produets & Chemical Company 

Photoprint Reproductions in Aircraft Lofting—-Philip Taber, 
Brewster Aeronautical Corporation 


AIRPLANE DESIGN 


Chairmen: 
New York—Fred E. Weick, Engineering and Research Corpora- 
tion 
Derrorr—E. A. Stalker, The Dow Chemical Company 
Los C. Boulton, Lockheed Aircraft Corporation 


Comfortization of Military Aircraft—Albert A. Arnhym, Pacific- 
Airmax Corporation 

A New Method of Longitudinal Control for Aircraft by Use of an 
Adjustable Angle of Attack Balance—Roland J. White, Air- 
plane Division, St. Louis Plant, Curtiss-Wright Corporation 

Aircraft Cold Weather Operation Problems—John C. Luttrell, 
Air Transport Command, Army Air Forces 

Passive Defense—The Protective Armoring of Military Aircraft— 
Horace J. Alter, Consulting Engineer 

Designing Aerodynamic Surfaces by the Use of Alg@braic and 
Trigonometric Functions to Permit Easy Manufacture— 
John J. Apalategui, Douglas Aircraft Company, Inc. 


AIR TRANSPORT 


Chairmen: 


New YorK—William Littlewood, American Airlines, Inc. 

Detroit—William B. Stout, Stout Engineering Laboratories, 
Inc. 

Los ANGELES—Walter R. Jones, Lockheed Aircraft Corpora- 
tion 


Pressurizing Low-Altitude Airplanes—Charles W. Morris, 
Airesearch Manufacturing Company 

Developing Maximum Efficiency in the Operation of Long Range 
Air Transports—William M. Masland, Pan American Air- 
Ways System 

Engineering of Power Control and Altitude Selection in Airline 
Operation— Dixon Speas, American Airlines, Ine. 


MATER RTALS 
Chairmen: 
New YorK—Charles H. Colvin, New York Universit 
Detrort-Peter Altman, Vultee Aireraft, Inc. 
Los ANGELES—J. R. Goldstein, Douglas Aircraf 


Design-Strengthened Sheet Metal—Richard 
Corporation, and Hamilton Gray, New Yo ty 

Thin Case Hardening with Radio Frequency Energy—\. W 
Sherman, Federal Telephone and Radio Corporation 

On the Torsional Damping Capacity of Solid Magnesium Alloy 
Rods as Affected by Cold-Working—A. U. Kutsay and A. J 
Yorgiadis, The Pennsvivania State College 

Mechanical Properties of Austenitic Stainless Steels—-R. A 
Lincoln, Allegheny-Ludlum Steel Corporation 

Elevated Temperature Aging of 24S Aluminum Alloy 
Moszley, Lockheed Aireraft Corporation 

Use of Magnesium in German Aircraft—H. W. Schmitt, 
Dow Chemical Company 
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Redesigning packing cases saves steel and shipping space 


A case in point is what has recently been done by 
a large manufacturer of airplane engines with re- 
spect to a matter normally considered of small 
importance. 

New packing cases have been designed which fea- 
ture simplicity of construcuon, added strength and 
materials-conservation. Concerning the latter — an ex- 
tremely important matter right now — it was found that 
the substitution of two thin metal bands for the former 
outside bolted steel strapping and lifting eyes has 
saved over 500 tons of steel annually. 


Information supplied by an Industrial Publication 


A slight reduction in the overall dimensions of one 
size of case now permits 20 cases of this size to be 
packed inside a typical freight car, whereas only 10 
could be so packed formerly. Countersunk case han- 
dles, and the elimination of other previously-used 
protruding hardware, offers a smoother exterior, more 
compact storage, and less likelihood of damage to 
adjacent cases. 

Simplified design makes it possible for four basic 
cases to care for the shipment of all engine types, 
whereas eight were formerly needed. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
FERROMOLYBDENUM e 


MOLYBDIC OXIDE BRIQUETTES e 
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METEOROLOGY 
Chairmen: 


New YorK—Athelstan F. Spilhaus, New York University 

Detrroit—Clarence J. Root, United States Weather Bureau 

Los ANGELES—Beno Gutenberg, California Institute of Technol- 
ogy 


A Spectrophotometric Hygrometer—I.. W. Foskett and H. B. 
Foster, Instrument Division, United States Weather Bureau 

Lightning Phenomena—G. D. McCann, Westinghouse Electric & 
Manufacturing Company 

Cloudiness and Precipitation in Relation to Convergence—James 
M. Austin, Massachusetts Institute of Technology 

Non-Instrumental Determinations on the Ground of Ceiling, 
Icing Layers, Turbulence, and Winds Aloft—Charles F. 
Brooks, Blue Hill Oservatory, Harvard University 

Gustiness Under Various Weather Conditions—S. P. Ferguson, 
Blue Hill Observatory, Harvard University 

The Determination of Vertical Velocities in Thunderstorms— 
C. E. Buell, American Airlines, Inc. 


PHYSIOLOGIC PROBLEMS 


Chairmen: 


New York— Otis O. Benson, Jr., U.S. Army Aero Medical Re- 
search Laboratory 

Detrorir—Arnold D. Tuttle, United Air Lines Transport Cor- 
poration 

Los ANGELES—Eaton M. MacKay, Scripps Metabolic Clinic 


Medical Activities in Naval Aviation—James C. Adams, Bertram 
Groesbeck, Jr., and Eugene F. DuBois, U. S. Navy Bureau 
of Medicine and Surgery 

Medical Activities in Military Aviation—David B. Dill, Otis O. 
Benson, and W. Randolph Lovelace, II, U. 8. Army Aero 
Medical Research Laboratory, Wright Field 

Vision, Hearing and Aeronautical Design—L. D. Carson, Medi- 
cal Research Section, Bureau of Aeronautics, U. S. Navy; 
Walter Miles, Yale University Medical School; 8. S. Stevens, 
Harvard University 

Limits of Human Heat Regulation—Louis H. Newburgh, Uni- 
versity of Michigan; L. P. Herrington, John B. Pierce Lab- 
oratory of Hygiene; A. P. Gagge, U. 8S. Army Aero Medica] 
Research Laboratory, Wright Field 

Oxygen Requirements and Equipment in Aviation—Detlev W. 
Bronk, University of Pennsylvania; E. G. Hall, Royal 
Canadian Air Force; Eaton MacKay, Scripps Metabolic 
Clinic 

Medical Research in Some Aspects of Aircraft Design—William 
E. Russell, Boeing Aircraft Company; F. E. Poole, Lock- 
heed Aircraft Corporation; Hugh DeHaven, Cornell Uni- 
versity Medical College 


POWER PLANTS AND PROPELLERS 
Chairmen: 


New York—C. Fayette Taylor, Massachusetts Institute of 
Technology 

Detrorr—Ralph N. Dubois, Packard Motor Car Company 

Los ANGELES—Lon Storey, Jr., Lockheed Aircraft Corporation 


The Volumetric Efficiency of an Internal Combustion Engine— 
John Markell, Jr., Massachusetts Institute of Technology 

A Tabular Method of Propeller Blade Stress Analysis—Joseph 
Stuart, IIT, Aeroproducts Division, General Motors Corpo- 
ration 

The Horsepower Meter for Aircraft—J. C. Luttrell, Air Trans- 
port Command, Army Air Forces; 8. A. Petrasek, American 
Airlines, Inc. 


Study of Exhaust Valve Design from Gas Flow Standpoint— 
Seng-chiu Hu, Vought-Sikorsky Aircraft Division, United 
Aircraft Corporation 

Problems of Routine Propeller Balancing—Jere T. Farrah, 
American Airlines, Inc. 


RADIO AND INSTRUMENTS 


Chairmen: 
New Yorx—C. S. Draper, Massachusetts Institute of Tech- 
nology 
Detroit—F. N. M. Brown, University of Notre Dame 
Los ANGELES—W. Lavern Howland, Lockheed Aircraft Corpora- 
tion 


Altimeter Setting Indicator—Charles H. Colvin, New York 
University 

Resonant Electrical Control Systems—David W. Moore, Jr., 
Fairchild Aviation Corporation 

Pioneer Magnesyn Remote Reading Compass—Donald W. 
Smith, Pioneer Instrument Division, Bendix Aviation 
Corporation 

Graphical Analysis of Delay of Response in Airspeed Indicators— 
K. J. DeJuhasz, The Pennsylvania State College 

Vultee Radio Recorder—Harvey D. Giffen, Vultee Aircraft, Inc. 

A Multiple Recording Manometer—Paul J. Campbell, United 
Aircraft Corporation 


ROTATING WING AIRCRAFT 
Chairmen: 


New York—Alexander Klemin, New York University 
Dertroit—E. A. Stalker, The Dow Chemical Company 


Helicopter Model Engineering—Its Relationship to Development 
and Utilization of Military and Commercial Helicopters— 
W. F. Gerhardt, Air Transport Command, Army Air Forces 

Control for Helicopter Rotor—E. Burke Wilford, Pennsylvania 
Aircraft Syndicate, Ltd. 

A Method for Rapid Estimation of Helicopter Performance— 
Quentin Wald, United Aircraft Corporation 

Progress of the Vought-Sikorsky Helicopter Program in 1942— 
I. I. Sikorsky, Vought-Sikorsky Aircraft Division, United 
Aircraft Corporation. 


STRUCTURES 
Chairmen: 
New YorK—Joseph S. Newell, Massachusetts Institute of Tech- 
nology 
Derroit—George H. Tweney, University of Detroit 
Los ANGELES—F. R. Shanley, Lockheed Aircraft Corporation 


Significance of the Secant and Tangent Moduli of Elasticity in 
Structural Design—D. S. Wolford, The American Rolling 
Mill Co. 

General Instability of Monocoque Cylinders—N. J. Hoff, Poly- 
technic Institute of Brooklyn 

Experimental Investigations in Aircraft Dynamics—William B. 
Bergen, The Glenn L. Martin Company 

Effects of Yielding and Perforations on Wing Tension Surface— 
Richard K. Koegler and Arthur Schnitt, Airplane Division, 
Buffalo Plants, Curtiss-Wright Corporation 

Strain Energy Analysis of Incomplete Tension Field Web-Stiffener 
Combinations—Paul H. Denke, Douglas Aircraft Company, 
Ine. 

Form Factors for Metal Parts—Frank P. Cozzone, Lockheed 
Aircraft Corporation 

Buckling of Aluminum-Alloy Columns and Plates—Henry L. 
Langhaar, Consolidated Aircraft Corporation 

Tension Joints—Clarence Holleman, Boeing Aircraft Company 
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The behavior of 


To study the behavior of curved PLexicias panels under pressure, the 
Rohm & Haas physics laboratory constructed the apparatus shown here. 
A 30” square sheet of 4” thick iron was formed to a cylindrical section 
with an outside radius of 32 inches. The PLexicias panels are placed 
between rubber gaskets and clamped to the iron plate with curved and 


HE design of high altitude planes 

and the resultant need for pressur- 
izing cabins raises the question of the 
deflection of the center of PLEXxIGLAs 
panels installed in these cabins when 
subject to pressure. A report contain- 
ing the data assembled to date on this 
subject by Rohm & Haas engineers is 
now available. 

This report, entitled PLEXIGLAS: 
Deflection-Under-Pressure recom- 
mends spherical or cylindrical shapes 
for all PLExIcLAs panels to be used in 


pressurized cabins. It describes the 
effect of temperature, of clamping 
pressure and gasket thickness on such 
acrylic sections, and suggests the cor- 
rect width and depth of the channels in 
which they are inserted. Twenty-three 
significant graphs supplement the text. 

Write for your copy of this valuable report 
today, Rohm & Haas Company, Washington 
Square, Philadelphia, Pa. ; 8990 Atlantic Blvd., 
South Gate, Los Angeles, Calif.; 619 Fisher 
Bldg., Detroit, Mich.; 930 No. Halsted St., 
Chicago, Ill. Canadian Distributor—Hobbs- 
Glass Ltd., Montreal, Canada. 


straight iron straps 1 


UNDER PRESSURE 


” wide. Clamping pressure is obtained by be 
down short lever sections of channel iron. The size of free a 

PLEXIGLAS subjected to pressure can be varied by using different 
of straps. Air pressure is applied through holes in the metal plate. 
deflection of the center of the panel is measured by a dial g 


THE CRYSTAL-CLEAR 
ACRYLIC PLASTICS 


PLEXIGL/ 


| SHEETS AND ROI 


CRYSTALI 


MOLDING POWD 


PLEXIGLAS and CRYSTALITE are trade-marks, Reg. U.S. Pat. Off., for the acrylic resin thermoplastics manufactured by the Rohm & Haas Company. 


ROHM & HAAS COMPANY 


WASHINGTON SQUARE, PHILADELPHIA, PA. 


Manufacturers of Leather and Textile Specialties and Finishes. Enzymes . . Crystal-Clear Acrylic Plastics .. Synthetic Insecticides . . Fungicides. . and other Industrial Chemicals 
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